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FOREWORD 


In December 1969, the Departments of Agricultural Economics, U. P. 
College of Agriculture and Ihe International Rice Research Institute jointly spon¬ 
sored two seminars on rice consumption and marketing and on rice production. 
This volume contains papers presented at the second of these conferences. Only 
minor revisions have been made so that they could be made available to those 
interested without delay. 

The seminars held in 1969 represent the fourth and fifth in a series 
of jointly sponsored conferences in economics held in Los Bafios over the past 
few years. The first, entitled ’’Savings and Capital Accumulation in jE%ilippine 
Agriculture” was held on April 24-25, 1964, The second, ’’Growth of Output in 
the Hiilippines” was held on December 9-10, 1966. The third, ’’The Economics 
of Rice Production” was held on December 8-9, 1967. The papers from the 
previous three conferences are published in the Second Semester 1964 and First 
and Second Semesters 1968 issues of The Hiilippine Economic Journal . 

Jesus C. Sta. Iglesia 
For the U, P. College of Agriculture 


Randolph Barker 

For The International Rice Research Institute 
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THE SHIFT TO NEW RICE VARIETIES IN THE PHILIPPINES 


Leonardo A. Paulino and Levy A. Trinidad 


1 / 


1.0 INTRODUCTION 

Hie use of new rice varieties in the Hiilippines has been receiving 
a big boost throu^ an active government support that started in 1966. Since 
then a significant shift of the country's palay farms to these varieties has occurred. 
Survey data for crop years 1968 and 1969 show that palay crop area planted to 
the varieties developed at the International Rice Research Institute (IR series) 
increased by 109.9 percent; to those produced by the experiment stations of the 
Bureau of Plant Industry (BPI series), by 14.9 percent; and to the varieties 
developed at the U, P. College of Agriculture (College series), 1^ 774.4 percent. 
Tlie area reported in both crop years for traditional varieties indicates a decrease 
of 23.9 percent. With evident advantage of an early start, the area under the 
IR series in 1968 already reached 428,000 hectares while that reported for the 
BPI series was 255,000 hectares; and the College series, 18,000 hectares. 

Available data clearly reflect a decrease in the average yield per 
hectare of the drought-affected 1969 crop which was less by 2.5 percent compared 
to the previous year's harvest. Such decline in output could have been much 
more had less farmers shifted to the new varieties. The area planted to the new 
hi^-yielding varieties increased tremendously. For the IR series alone, the 
reported hectarage more than doubled tliat of the previous year as it rose from 
428,570 hectares in 1968 to about 899,530 hectares in 1969. Palay area under 
the BPI series increased from 254,670 to 292,580 hectares during the same 
period. Most evident was the increase in College series plantings - area ex¬ 
panded from just about 18,260 hectares to a total of 159,660 hectares within one 
crop year alone. This significant spread of the College series appears to show 
that farmers are now realizing that quality product brings more income. Con¬ 
sidering price differentials, such increased income could even surpass that from 
a bigger yield afforded by the IR series when it comes to profits earned 
farmers. (Table 1) 

There is also evidence that our farmers are more conscious of the 
kind of varieties to plant. Definitely, they have been influenced by the successful 
results of demonstration plots of both government personnel and agents of private 
firms dealing in production inputs for farm use. Farmers are now being con¬ 
vinced of the shift from the traditional to the new varieties. 


1 / Director and Assistant Director for Research, Bureau of Agricul 
tural Economics, Department of Agriculture and Natural Resources. 
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2.0 SHIFTING OF PRIORITY AREAS 

Table 2 shows the palay area, production, and yield per hectare of 
the first priority provinces^/ in 1968 and 1969. Increases in the area planted 
to the new varieties in 1969 over that of 1968 were 127 percent for the IR series, 
48 percent for the BPI series, and 943 percent for the College series. Hiese 
liigji-yielding varieties had an overall increase of 121.2 percent in these pro¬ 
vinces. On the other hand, hectarage for the traditional varieties decreased by 
32 percent (see Table 3). 

Output increases were achieved from the use of high-yielding varieties, 
but average yields per hectare decreased (Table 2). Hiese decreases were, 
however, partly the result of the protracted drought in 1969 to which higji-yielding 
varieties seem sensitive. The College series suffered the largest decline in 
yield per hectare, by about 19 cavans. It is also likely that this decrease was 
partly due to expansion in area planted. An overall decrease in yield of one 
cavan per hectare of these higii-yielding varieties occurred in 1969. It is also 
worth noting that during the period, the traditional rice varieties still covered 
more than half of the total palay area planted in the province. 

Increases in both area and yield of rice farms which planted new 
varieties were also reported in areas outside of the first priority provinces. 

In the second priority provinces,!/ data on palay area reflect the 
farmers' growing preference for planting quality varieties, specifically the College 
series. Hectarage under this series very significantly Increased by 1,083 percent. 
The area planted to the IR series increased by 92 percent. On the other hand, 
hectarage for tlie BPI series showed a decrease of 12 percent, which decline was 
probably due to shiftings to the College series (see Table 3). 


2j Hie first priority provinces are: Bataan, Bulacan, Cagayan, 
Camarines Sur, Cotabato, Iloilo, Isabela, Laguna, Leyte, Mindoro Oriental, 
Nueva Ecija, Nueva Vizcaya, Pampanga, Pangasinan and Tarlac. 

V Second priority are: Aklan, Albay, Antique, Batangas, Bukidnon, 
Camarines Norte, Cavite, Lanao del Norte, Davao del Sur, Ilocus Sur, Ilocos 
Norte, Lanao del Sur, La Union, Leyte del Sur, Misamis Occidental, Negros 
Occidental, Quezon, Rizal, Sorsogon, Zambales, Zamboanga del Norte and 
Zamboanga del Sur. 
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3.0 SPREAD OF HIGH-YIELDING VARIETIES OF PALAY 

IN THE PiiOVINCE OF NUEVA ECLJA 

Nueva Ecija is one of the first priority provinces under the govern¬ 
ment rice production program and it accounts for 30 percent of the palay output 
of Central Luzon. The province is significant to the development of the rice 
industry, particularly to the national rice production program. Assessments of 
the different aspects of the national rice program in this province would, there¬ 
fore, provide yardsticks for evaluating the program as a whole. One such 
aspect is the spread of high-yielding varieties of rice in the province. 

3.1 Methodology 

For tills study, the Bureau of Agricultural Economics obtained data 
for 67 sample barrios out of the total of around 600 barrios in the province. 

For purposes of delineation, these barrios were grouped into "program" and 
"non-program" barrios under a first priority province of the national rice pro¬ 
duction program. Since Nueva Ecija is also a major area under the Land 
Reform Program, a third classification was made for comparison purposes. 

For this paper, however, barrios falling under the third group can be merged 
with those falling wider the "program"!/ barrios. In order to lessen variability 
among barrios, each of these two groups of barrios was furtlier stratified 
according to estimated palay area. 

Within each "program" barrio, the farming households were grouped 
into "cooperators" 5/ and "non-cooperators". As in other first priority pro¬ 
vinces of the rice products n program, the sampling fractions applied to Nueva 
Ecija were 1/5 for the "program" barrios (same rate for Land Reform barrios) 
and 1/15 for the "non-program" barrios. One out of every 15 farming households 
in the related sample barrio served as respondent in the Bureau surveys. A 
total of 380 sample farm households furnished the basic data. 

3.2 Findings 

Table 4 presents the area, production, and yield per hectare of 
palay in Nueva Ecija for the hi^-yielding variety (HYV) group and the traditional 


^ By definition, a "program" barrio is one covered by the current 
rice and corn self-sufficiency program as reported by the Rice and Corn Pro¬ 
ductivity Coordinating Council (RCPCC) provincial directors and/or production 
technicians. 


.5/ A "program cooperator" is the head of the farm household 
included in the master list of cooperators as submitted 1^ the production tech¬ 
nicians of the RCrCC. 
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variety group in 1968 and 1969. It will be noted that the hi^-yielding varieties 
accounted for about 1/8 of the palay area in the province during the 1968 crop 
year. Tlie HYV's contributed about 16 percent of the palay output of Nueva 
Ecija for that year. The overall average yield per hectare of HYV’s in the 
province in 1968 was estimated at 51,7 sacks of 44 kilograms each compared to 
38.8 sacks of the traditional varieties. 

The area planted to HYV’s in the province during the following year 
inertiased to 60,900 hectares or 34.2 percent of the palay area in Nueva Ecija 
in 1969. HYV’s accounted for 41.6 percent of the palay output of the province 
in the same year. The yield per hectare of HYV’s that year declined by only 
1.7 sacks per hectare, as compared to a drop of 2.4 sacks for the traditional 
varieties. Ihe table shows that the yields per hectare of the iiig^i-yielding and 
of the traditional varieties in Nueva Ecija in 1969 were 50.0 sacks and 36.4 
sacks, respectively. 

Inasmuch as the IR series pre-dated the other recommended varieties, 
it would be of interest to cite the data obtained for the IR varieties. During 
the crop year 1968, IR varieties accounted for Kt percent of the palay area in 
the province and 13.2 percent of the palay output. These varieties diowed an 
estimated average yield per hectare of 53.4 sacks in 1968. During the following 
year the area planted to the IR series more than doubled and accounted for an 
estimated 25 percent of the palay area in Nueva Ecija, producing about 31 percent 
of the total palay production of the province in 1969. A sizable decline in average 
yield per hectare of 2.5 sacks (from 53.4 sacks per hectare to 50.9 sacks per 
hectare) between 1968 and 1969 is, however, indicated by the available data. 

The drought that affected the country during that year did not appear 
to have very seriously damaged the palay crop in Nueva Ecija. Granting that 
the yields per hectare in 1968 were maintained in 1969, the province would have 
produced an additional half a million sacks or only 6.5 percent of the estimated 
normal output for that year. It is especially interesting to note from Table 4 
that while botli HYV’s and the traditional varieties underwent declines in average 
yield per hectare as a result of the drought, ybo over-all yield per hectare for 
the province rose from 40.4 to 41.1 sacks. This is obviously the result of the 
increased contribution of the HYV’s which offset a probable decline. 

Table 5 indicates the magnitude of change undergone by the HYV's 
and the traditional varieties during the crop years under comparison. HYV- 
reported areas in Nueva Ecija rose by 165 percent while those for traditional 
varieties declined by 28 percent. Areas accotonted for by IR varieties, in 
particular, increased by 140 percent. The same trends are exhibited by the 
production figures. The corresponding changes in yield per hectare by the 
variety groups from 1968 to 1969, can also bo observed by comparing the per¬ 
centage changes in area and production for each variety group. 
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A distribution of the sample bai'rios in the province, according to 
the estimated yield per hectare of the variety groups, bj' range, for the two 
crop years is shown in Table 6. The wei^ted percentages of the entries, con¬ 
sidering the sampling probabilities of the barrios falling opposite each yield 
category, have been computed for a better presentation of distribution. One 
easily notes that tlie majority of barrios reported yields of traditional varieties 
in the 40-60 sacks per hectare range in both crop years. On the other hand, 
the modal class of barrios which reported HYV's in 1969 was at tlie 60-80 
sacks per hectare range, where 14 percent of the barrios were entered. During 
the following year, the modal class shifted to one category lower, the 40-60 
sacks per hectare range where 22 percent of the barrios clustered. 

Hie increase in the number of barrios tliat reported plantings of 
HYV's from 1968 to 1969 is well ixiinted out by the 0 category. Fifty-nine 
percent of the barrios of Nueva Ecija gave no indication of HYV plantings in 
1968. In 1969, however, 48 percent of the barrios, or a drop of 11 percent, 
did not report HYV varieties. Conversely, 52 percent or more than half of 
the barrios in the province reported HYV plantings in crop year 1969. 

This study indicates the shifting from traditional varieties to high- 
yielding varieties in the province of Nueva Ecija as seen from an increase of 
65 percent or about 38,000 hectares in hectarage between 1968 and 1969, This 
increase could have been largely accounted for by 12 barrios in the province 
(or 18. 5 percent of the total number of Uirrios under study) which reported 
HYV areas for 1969 but none for 1968. Expansion in HYV area could have also 
contributed to this increase. Of tlie 27 barrios (or 34. 5 percent of the total) 
reporting HYV for both years, 22.7 percent indicated expansion in HYV hecteirage 
(see Tabie 7). 

The 2 percent decrease in total production is beiieved to have been 
minimized by the HYV's without which decline was likely to be greater. Ttiis 
was also true for overall yield per hectare which increased despite the drou^t 
in 1969. 


4.0 EFFECTS OF IRRIGATION ON YIELD PER HECTARE 

In view of some inconsistent data on yields of the improved and the 
traditional varieties, especially in the priority areas, more detailed analysis 
was found necessary. As it is quite possible that yields may be affected by 
the cultural practices prevailing within each area, a breakdown of the varieties 
under irrigated and non-irrigated areas was made for each region. 
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Data for 1968 show that the area planted to the loivland irrigated palay 
crop had an average yield of 39.6 cavans per hectare, Ihis is hi^er tlian that 
of lowland non-irrigated areas which was 28.4 cavans per hectare. It will be 
noted that lowland non-irrigated areas planted to traditional varieties gave almost 
the same average yield as the non-irrigated areas planted to both traditional and 
hi^-yielding varieties. The yield of the irrigated areas for traditional varieties 
differed from the overall yield of irrigated areas by only 3 cavans per hectare. 
Average yields for the IR series were 45.5 cavans per hectare and 33.4 cavans 
per hectare, respectively, for the irrigated and non-irrigated crops (Table 8). 
TTiose of the DPI series were 42.6 cavans per hectare for the irrigated area and 
27.3 cavans per hectare for the non-irrigated area (Table 9). Among the different 
varieties, the largest difference in yield between the irrigated and non-irrigated 
areas was exhibited by the College series. Yields of 51.3 cavans and 20.1 cavans 
per hectare, respectively^ or a difference of about 31 cavans per hectare was 
reported (Table 10). 

With the above-mentioned data on yields of the non-irrigated and 
irrigated areas, one mi^t conclude that the advantage in yield derived from 
irrigation in the regular season may not be very significant. The income 
accruing from the yield increases due to irrigation may not even be enough to 
cover the costs of irrigation. This is particularly true of deep-well pump 
irrigation. However, the use of gravity irrigation facilities and shallow well 
irrigation pumps may enable recovery of irrigation costs, since the inputs 
necessary for the cultivation of recommended varieties are complementary to 
this type of irrigation. From a farmer's standpoint, the use of recommended 
varieties may not be justifiable at all as far as his profit is concerned, since 
actual yield performance may not recover part of his added costs. However, 
from the national standpoint, recommended varieties have improved returns to 
farmers because these are high yielders. Tlie differences in market prices 
are, however, overlooked. 

Hie planting of traditional varieties appears to decrease as reflected 
by the overall decline in area from 2,602,160 hectares in 1968 to 1,980,380 
hectares in 1969. Taken as a sign of increasing acceptance of the new varieties, 
this decline has become the ground for generalizations that the traditional 
varieties are on the way out. However, it should not be ignored that the 
farmers will someday start weiring the benefits between the use of traditional 
varieties and of the hi^-yielding varieties from the standpoint of market prices. 
Traditional varieties like Milagrosa, Binuhangin, and others might be more 
profitable than the new varieties, considering the prices that these varieties 
command in the market. Prices of traditional varieties tend to be stable, wide 
price differentials being exhibited only in two or three trading areas. 
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5.0 FACTORS AFFECTING FARMERS’ SHIFT TO NEW 

RICE. VARIETIES 

It will be seen that there are actually several factors affecting the 
shift of varieties from the traditional to the new. Of major importance is the 
difference in price; not all of the recommended varieties command good prices 
in the market. A specific example is the IR-8 variety. The low prices that 
it commands in the market may lead farmers utilizing this variety to shift back 
to traditional varieties or to other new varieties. In terms of total returns, 
farmers may still benefit from the new varieties because of bigger yields, but 
many tend to disregard this viewpoint. Farmers are quick to react unfavorably 
to low prices. 

Secondly, there are farmers who are readily influenced by successful 
results of demonstrations on variety shifts in nei^bor farms. These farmers 
shift varieties without considering difference in resources between farms. With 
insufficient resources for the culture of the recommended varieties, low yields 
could be expected despite their advantage in productivity. When this occurs, 
these farmers then revert to other types whose culture require utilization of 
less resources. More often than not, the shift is to the traditional varieties 
hince resources are usually only enough for these. 

A third factor that has greatly influenced the initial shifting of rice 
cultivation to that of new varieties is the involvement of government extension 
services in the introduction of these. In addition to imparting progressive 
methods of rice culture, these agents are able to provide part of the resources 
needed by the farmers. This is because extension agents also assume promo¬ 
tional functions for private firms dealing in farm inputs. The utilization of 
government extension personnel by these private firms to promote their input 
products has, to a large extent, influenced the acceptance of recommended 
varieties. Furthermore, the omniscience with which government extension per¬ 
sonnel are regarded by the farmers has facilitated the spread of the new varieties. 

Finally, many farmers are becoming receptive to change. They have 
become less resistant to the introduction of new palay varieties and cultural 
practices, and discriminating in the choice of varieties to plant. However, it 
is also these same farmers who are business-conscious and market prices would 
greatly influence their decisions. As has been previously indicated, the 
traditional varieties command better prices than the original improved varieties; 
and the planting of these low-priced kinds may not be for long. 

Based on the foregoing arguments, one may be led to pose this 
question: To what extent do farmers revert to the traditional varieties as dic¬ 
tated by market price? The answer would depend on a study of data of 
individual farms. 



TABLE 1. Summaiy: Area and production of reconunended and traditional palay varieties 
Fhilippines, crop years 1967/68 and 1968/69. 












TABLE 2. Area, production and yield per hectare of recommended and traditional palay 
varieties in the RCPCC Priority I and n Province?, Philippines, crop years 
1967/68 and 1968/69. 
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Traditional varieties (15.87) (24.3) (9.3) 
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TABLE 6. Distribution of Nueva Ecija sample barrios according to palay yields per 
hectare, by variety group, crop years 1967/68 and 1968/69. 
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S & W Mindanao 38 123 228.3 7 40 434.5 44.1 34.4 (2.0) 29.3 15.5 (46.6) 










^ Less than 500 hectares 







TABLE 10. Palay, C-series: Area and yield per hectare by region, Philippines, crop years 1967/68 and 1968/69. 



a/ Less than 500 hectares 









TABLE 11. Palay, traditional; Area and yield per hectare, by region, Hiilippines, crop years 1967/68 and 1968/69. 



S&WMindanao 68 22 (67.7) 131 120 (8.0) 29.8 33.6 12.8 18.8 22.2 18.1 



















TABLE 13. Non-irrigated lowland crop: Area and yield per hectare of recommended and 






SPATIAL ASPECTS OF HYV DIFFUSION 


Robert E. Huke and James Duncan^ 


1.0 INTRODUCTION 

In June of 19S6, the International Rice Research Institute j(IRRI) turned over 
to the Philippine Government 50 tons of IRS seed. This was the first significant volume 
of seed for the new short stature, high yielding plant type to become available for use 
outside of experimental farms. When distributed a few weeks later by various govern¬ 
ment agencies, it formed the bulk of the original widespread planting of •'miracle rice. '• 
In addition to the 50 tons of seed distributed by various government agencies, IRRI 
itself distributed the remaining 5 tons of seed, in two-kilogram samples, to the first 
2,359 farmers to request such seed in person at the Institute. 

The government seed was distributed through the Bureau of Plant Industry, 
the Rice and Corn Administration, the Rice and Corn Production Coordinating Council 
and the various Provincial Agricultural Officers. It was generally allotted in units 
of 8 cavans per farmer or approximately sufficient seed for 10 hectares. The IRRI- 
distributed seed, by contrast, was sufficient for only about 700 square meters per 
farmer. Both the government seed and the IRRI seed found its way to all parts of the 
country, with Central Luzon receiving somewhat more than a proportional share. 

Within this region, a further modest concentration of the "miracle rice" seed developed 
in the province of Nueva Ecija. Even here, however, the total IRS available In July 
1966 was adequate at very efficient use, for the planting of only 811 ha. Sixty-seven 
farmers in Nueva Ecija had government seed sufficient for a total of 800 ha. of land 
while 158 farmers had IRRI seed sufficient for 11 ha. Both the number of farmers 
involved and the area of land planted was 'ivell below one-half of 1 percent of the rice 
land totals even in the province where the seed concentration was highest. 

The impact of this modest beglnrdng has been great. In July of 1969, just 3 
years after the first planting of IRS in Nueva Ecija, the process of diffusion had 
carried "miracle rice" and other high yielding varieties to approximately 40 percent 
of the province's total rice area. This pjiper represents an attempt to map the 
spread of HYV'^ in a portion of Nueva Ecija and to identify some of the spatial factors 
which influenced that diffusion. 


}J Professor Huke is a Visiting Scientist at the International Rice Research 
Institute, on leave from the Department of Geography, Dartmouth College. Mr. 
Duncan, a senior at Dartmouth College, acted as Research Assistant for this project. 


2/ For purposes of this paper, the term "HYV (high yielding varieties)" 
is limited to three varieties: IRS, IR5 and C4, Others sometimes considered as 
HYV such as BPI-76 and C-18 were not included because field investigation showed 
that their impact in the study area had been negligible. 




2.0 


THE SETTING 


The study area is a single municipality, one of 30 similar political subdivisions 
of the province. The municipality is in turn divided into 11 administrative units, the 
poblacion (town proper) and 10 barrios (villages). Data for this investigation was 
collected at the barrio level and was collected from the entire population without the 
use of sampling techniques. The decision to work at the micro-scale rather than at 
a macro- or intermediate scale was deliberate and was based on several considerations. 
Data at the barrio level within a single municipality is far more uniform than in data 
between municipalities at the provincial level or between provinces at the regional 
level. In addition, apparent inconsistencies in the data for a micro-study could be 
checked in the field with relative ease while missing data could be collected in the 
same manner. Such alternatives do not normally exist for a study at the macro-scale. 


The final choice of study location was based on several considerations. It 


3/ 


was important to find a municipality with as long as history as possible of use of IR— 
rice varieties, one in which there had been a significant introduction of IR8^'in July 
1966. The site should have relatively easy access to facilitate the job cf data collection 
and it should have a relatively uniform physical base. An area with a good data base 
already established would be highly desirable. Further, an area whose major "central 
place" was highly eccentric to the total area was desired. This latter requirement was 
based on the preconception that the poblacion would act as the center and that the rate 
of innovation would decrease concentrically from this center. An off center poblacion 
would provide a greater variation in distance across which to test this hypothesis than 
would a centrally located "central place. " The municipality of Gapan satisfied all 
of these requirements. 


Gapan is the southernmost town cf Nueva Ecija, bordering on San Miguel, 
Bulacan. It is one of the longest settled portions of Nueva Ecija and has a total 
population of slightly over 35,000 persons in an area of just over 13,000 ha. 

Population density is somewhat higher than that of the province as a whole. Fifty- 
five percent of the gross area is farmed by 2,217 farmers, resulting in an average farm 
size of slightly over 3 ha. This is small by provincial standards. 

The relatively small farm size, long history and high population density were 
reflected by a high rate of share tenancy which, according to the 1960 Census, was 
87 percent. 


Varieties developed chiefly for their high yields by the International Rice 
Research Institute, Los Banos, Laguna, Philippines. 

4/In July 1966, this was known simply as "a high yielding IRRI selection" 
with the code name IR8-288-3. It was officially named IR8 in November 1966. 




Map No. 1 



•2-4 


By reputation, both within Nueva Ecija and in neighboring provinces, Gapan 
is known as a town of progressive farmers. Perhaps one reason for this reputation 
is the fact that Gapan is served by the Penaranda River Irrigation System and is on 
that portion of the system with the most reliable two crop water supply in the entire 
region. Two-thirds of all farm area in Gapan is so served. The only land depending 
on rainfall alone is confined to the southeastern portion of the municipality, that area 
most remote from the poblacion . 

Gapan was declared a land reform area on August 7, 1964 and was the second 
municipality in the nation so designated. Immediately thereafter, a Land Reform Field 
Office was established in the poblacion and a field worker was assigned to collect data 
at each barrio unit. Data on farm size, tenure and yield has been tabulated for each 
season since 1964 by a full time statistician. Data for this study was obtained chiefly 
from the records of the Land Reform Office of Gapan. However, data for all barrios 
was spot checked in the field and in the case of two barrios for which data did not 
appear to be reliable, the information for each farm was checked by interview. 

The shape of the municipality is roughly that of a parallelogram with the 
poblacion immediately adjacent to the northern border and very close to the north¬ 
western corner. A well maintained and fully paved national highway traverses the 
municipality in a north-south orientation, passing through the poblacion and keeping 
roughly 2 kilometers east of the municipality's western border. Dirt roads parallel 
the area's northern and southern borders while a third dirt road parallels the national 
highway and roughly bisects the study area. All barrios are on one or the other of 
these roads while a number of sitios (hamlets) are connected to the network by short 
feeder roads. Motorized tricycles, jeeps and calesas provide transport connections 
from all barrios to the poblacion . 

The influence of the poblacion as a caiter for innovation for even the most 
remote barrio is illustrated by the results of an intensive survey of 98 randomly 
selected farmers in Gapan.These farmers were asked where thq^ obtained various 
agricultural inputs and where thejr product was sold. In only one case did a farmer 
name any location other than Gapan or his own barrio. The "centrality of place" of 
Gapan's poblacion is further emphasized by the relative size and location of the sur¬ 
rounding poblacions . San Isidro, San Leonardo and Pefiaranda to the west, north, 
and east, respectively, are significantly smaller than Gapan in population and lack 
Gapan's major market function. San Miguel to the south, involves much further travel 
and is across a provincial boundary. Final evidence was obtained from a sunvey of 
road turnings along the dirt roads near the borders of the municipality. This survey 
indicated a strong preference for the route leading most directly to Gapan. 


^/See; Benjamin Gaon. The Philippine Land Reform Program: Its Effects 
on Productivity and Farm Income . Dept, of Agricultural Economics, International 
Rice Research Institute, M. S. Thesis, in press. 
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3.0 THE SPREAD OF HYV 

Maps 2 through 5 show the spread of HYV in Gapan starting with the intro¬ 
duction of the new rice in July 1966 and continuing at one year intervals through the 
crop harvested in November 1969. In Gapan, the May-June to October crop is 
called palagad because, although it grows during the rainy season, it is planted during 
the dry season with the aid of irrigation. The November to March crop could not gfrow 
without irrigation but because it is planted while the weather is still rainy, it is how 
locally at the regular crop. 

IRS, the first of the HYV was released in June-July 1966 and was planted 
immediately by those farmers in Gapan who received seed. This timing corresponded 
to the palagad season in Gapan and all maps of the spread of HYV in this study relate 
to the palagad crop of successive years. 

In 1966, three land owners, all living in the poblacion , were each alloted 8 
cavans^/of IRS seed. One owner divided his seed among four of his tenants, a second 
divided his seed three ways and the third gave 4 cavans to each of two farmers. Thus, 
24 cavans were divided between nine farmers. 

The provincial agriculturist provided 30 gantas^/ of seed to one farmer and 
2 kilos to a second. Five farmers operating land in Gapan received 2 kilos each from 
IRRI. 


A total of 16 of Gapan's farmers had at least a portion of their land planted 
to ERS in July 1966, The location of these farms is shown on Map 2. This map of 1966 
distribution shows that the "miracle rice" found its way to five of the 10 barrios in the 
mimicipality. Two of these, San Nicolas and Mangino, are contiguous with the poblacion . 
Two others are the closest barrios to the poblacion along the national highway, while 
the fifth directly adjoins the barrio with the greatest number of innovators. The pattern 
shows a marked concentration in the northwestern portion of the municipality close to 
the poblacion . In Mangino, the barrio with the greatest number of innovators and con¬ 
tiguous with the poblacion , all planters of IRS in 1966 were offered seed by their land¬ 
lords. Interviews with both of the landlords concerned indicated that in each case 
they were interested in keeping the seed as close as possible to theix' homes so that 
the progress of the rice could be watched carefully. Both landlords also stated that they 
wanted this very valuable seed planted on their most productive land and cared for by 
excellent farmers. Thus, seed was offered only to tenants on the "best land" in the 
barrio closest to the poblacion . Three of the four innovators in Santo Cristo Norte 
received their seed in the same way and for the same apparent reasons. 


6/ One cavan of seed is equal to 44 kg. With a good germination rate and modest 
care in transplanting, one cavan of seed will be sufficient to plant 1-1/4 ha, 

ij Twenty-five gantas is equal to one cavan. 






Grand Total to Date -16 
Total No. of Farms - 2217 


®- Center of Innovation 
H No rice planted 


Map No, 2 
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Clearly, the pattern of original innovators did not develop by chance but was 
strongly influenced by the home location of three forward looking and progressive 
landlords. 

Of interest, too, is the fact that both innovators in Santa Cruz as well as the 
single innovator in Santo Cristo Sur, together representing the three innovating farmers 
most distant from the poblacion , all obtained their seed from IRRI in Los BanoSj The 
same source provided seed for one planter in Santo Cristo Norte and one in San Nicolas. 
Of the five farmers who made the trip to Los Bafios for seed, one was a large land- 
owner while the others were small scale owner-operators. The two plaiters provided 
seed by the Provincial Agriculturist were also owner-operators. 

Landowners and owner-operators were the only persons to acquire IRS seed 
in Gapan in 1966. Their role as originators of innovation can hardly be questioned. 

One year later, the same 16 farmers again planted IRS and they were joined 
1:^ 7S new innovators. The farm locations of the new innovators are indicated on 
Map 3. A study of this map shows that the new innovators were concentrated in two 
areas: (a) in the same barrios as the previous year, and (b) along the national road 
south to Malimba and Baluarte. Five new innovators were located in Pambuan, the 
barrio just east of the poblacion and one in Mahipon in the extreme southeast. The 
only location with no innovators was the large barrio of Kapalangan, distant from the 
center and on the dirt road. Considerable spread is evident in the pattern of adoption 
for 1967 when compared with 1966. 

Omitting for a moment the three new innovators in Santa Cruz, 60 percent 
of the 1967 additions were concentrated in four barrios whose total farm population 
was only 30 percent of the municipal total. These same four barrios were all centers 
of innovation in the previous year. In these barrios , the ratio of adoption was double 
that of the municipality as a whole. 

The map for 1968 adoption is striking because of the large number of farmers 
involved, 25 percent of all farmers in the municipality, and because of the striking 
similarity between the pattern of this map and that of the previous year. A marked 
concentration is found in the barrios close to the poblacion and in those barrios along 
the national highway. On the other hand, Santa Cruz, Kapalangan and Mahipon, with 
a total of 40 percent of the farm population, had less than 8 percent of 1968 adopters. 
Such a marked differential in the rate of adoption between these three barrios and the 
rest of the municipality appears too great to ascribe to distance and the "neighbor 
effect" alone. This is particularly true when it is recalled that during this period, 
every barrio had its own land reform field man operating as a "change agent" and 
extension worker. This map suggests a period of intensification of the earlier pattern 
and raises the question of why the adoption failed to spread further outward from the 
center. 


Reference to Map 1 and Table 1 provides a possible clue for the apparent 
resistance to the addition of HYV in Santa Cruz, Kapalangan and Mahipon. In these 
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TABLE 1. Number of farmers and irrigation, Gapan, 1969,-^ 


Barrio 

Number of farmers with 
Irrigated Non¬ 
land irrigated 

Area of rice land (ha) 
Irrigated Non'- 

land irrigated 

Sto. Cristo N. 

195 

0 

514 

0 

Sto. Cristo S. 

151 

0 

421 

0 

Malimba 

88 

0 

231 

0 

Baluarte 

381 

1 

1281 

10 

Kapalangan 

85 

150 

201 

539 

Mangino 

170 

3 

469 

10 

Pambuan 

220 

20 

593 

55 

Mahipon 

0 

196 

0 

693 

San Nicolas 

103 

0 

229 

0 

Sta. Cruz 

286 

282 

787 

878 

Total-^^ 

1679 

652 

4726 

2185 


V Source; Land Reform Field Office, Gapan, and Pefiaranda River 
Irrigation System Office, Gapan. 

2J Tota i number of farmers does not equal that shown on Table 2 
because many farmers have both irrigated and non-irrigated land and are 
thus, counted twice in tliis table. 
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three barrios , less than 33 percent of the total land is irrigated while for the 
remainder of the municipality the figure is 95 percent. The conversion from tra¬ 
ditional to HYV of rice involves far more than the use of new seed. Considerable 
investment in a variety of agricultural chemicals and more costly methods of cul¬ 
tivation are required if improved yields are to be achieved. Such investments 
involve very great risks on farms dependent for their water supply on rainfall alone, 
while on irrigated land a high I’^^te of return on investment is relatively certain. At 
least early in the process of diffusion, farmers with little ready cash and inadequate 
credit facilities apparently hesitate to make the investment in HYV unless they have 
an assured water supply. 

In 1969, the pattern of new adopters as shown on Map 5 was strikingly 
different from that of previous years. In 1969, the barrios of Mangino, Santo Cristo 
Norte, Santo Cristo Sur, and San Nicolas, the barrios having easiest contact with 
the poblacion , all showed a decrease in the number of new innovators while Santa 
Cruz, Kapalangan, Pambuan, Malimba, Baluarte and even Mahipon showed striking 
increases. The new adopters for this year were concentrated markedly in die barrios 
more remote from the center. The total new additions in 1969 numbered 597 or another 
25 percent of the entire farm base. This map suggests a marked renewal of the out& 
ward spread of innovation from the original centers. 

In large part the decrease in numbers of new adopters near the center is 
explained by reference to Table 2. By the completion of palagrad planting in 1969, 
Mangino and San Nicohis already had 98 percent of their farms planted, at least in 
part, to HYV. With the exception of a few laggard farmers, everyone else had 
already converted. In the more remote barrios served by irrigation, adoption in 
1969 reached the levels reached a year earlier in the more central location. However, 
in 1969 the proportion for farmers using HYV in barrios not well serviced by irriga¬ 
tion remained far below that in the more favored environmental situations. For 
example, Mahipon, both most remote and least favored with irrigation, had achieved 
only 11 percent conversion while in the remainder of the municipality 66 percent of 
the farmers were planting HYV. 

The maps of innovation suggest four stages in the spatial pattern; (1) a 
concentrated focus of early adoption; (2) a dramatic outward extension from this 
center; (3) a marked elaboration of the pattern set in stage two and; (4) a renewed 
outward extension. To illustrate this changing pattern and to facilitate its quantifi¬ 
cation, a series of distance based graphs have been drawn and first time adopters 
plotted year by year. On these graphs all spatial relationships other than closest 
road distance from the center of innovation have been disregarded. Each barrio is 
represented by two circles, one-half kilometer apart. One-half kilometer is the 
mean road distance through the center of settlement and the circles are spaced at 
tlie actual measured road distance from the original center of innovation to the 
respective barrios. Farmsteads of new adopters are placed at random within the 
appropriate rings. 




Map No. 4 
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Hie center of innovation is defined as the mean location of the home sites 
and the fields planted to IRS by the 1966 innovators. Interviews with the 1966 adopters 
Indicated that many interested neithers both observed the "miracle rice" in the field 
and visited with tlie planter at his home to learn all they could about costs and methods 
of cultivation. Observation in the field and discussion at home were considered of 
equal weight in influencing the decisions of those who followed one year later. After 
plotting homes and fields of these first sixteen, the center of innovation was found by 
die simple techniques of superimposing a grid on the map, assigning each location 
the appropriate X and Y values and finding the mean on each axis. The resulting 
"center of innovation" as shown on Map 2, is located at an appropriate and logical 
site. It in adjacent to the municipality's only high school, where one of the original 
demonstrations plots was located, and adjacent to the Pefiaranda Irrigation System 
administration office. The center is just a few meters east of the national highway 
immediatel}^ south of the poblacion . 

The graph for 1966, Figure 1, shows clearly the focus of innovation in the 
barrios closest to the center. Of the 16 farmers who planted IRS in that season, 
iliirteen were located within 2 km of the center and the most remote were only 4.5 
km away. Tlie mean distance from the center was 2.3 km. Figure 2 and Table 3 
show the situation in the 1967 palagad season. A marked outward movement i\ad taken 
place with even the most remote barrio having one larmers who raised HYV. Tlie 
mean distance from the center in 1967 was 3. 8 km. 


The situation one year later is shown in Figure 3. TTie number of new adopters 
was eight times the number in 1967 and the pattern was striking. All barrios save 
Mahipon, the most remote, showed marked increases in numbers of farmers planting 
HYV but the most marked increases took place in those barrios having a two-year 
history of trial. The mean distance from the center decreased sli^itly to 3. 3 km. 

Those barrios closest to the "center of innovation" showed the greatest increases 
while those more remote generally lagged behind. The year 1968 clearly was a year 
of '"elaboration, " a year during which the pattern established earlier was intensified. 


By 1969, the "rings of innovation". Figure 4, had begun to spread out once 
more. The greatest concentration was no longer in the barrios closest to the center 
but in those at intermediate distances. The core area of Figure 4 representing barrios 
adjacent to the "center of innovation" is not heavily populated, 'fhe pattern is re¬ 
miniscent of the spread of waves when a stone is dropped into calm water. 1969 the 
hollow center was clear. In that year the mean distance from the center was 5.1 km. 


The year by year changes in the mean distance to all new adopters from the 
center was striking. A comparison among means test was run on these data and the 
results indicate that the increase in distance from 1966 to 1967 and the renewed in¬ 
creases from 1968 to 1969 are significant at the 1 percent level while the 1967-68 
change is barely significant at the 5 percent level. These results are shown in 
Table 4. 
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NEW INNOVATORS 1967 
Gapan, Nueva Ecija 



A/lean distance from center 3.8 km. 
Number of new innovators 78 


Figure 2 
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NEW INNOVATORS 1968 
G?pan Nueva Ecija 



Mean distance from center 3.3 km. ?_ i 

Number of new innovators 609 


Figure 3 
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NEW INNOVATORS 1969 
Gapan, Nueva Eclja 
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iTABLE 3. Number of new adoptions, Gapan. 


1 ' -^ 

Barrio 

1966 

1967 

1968 

1969 

Sto. Cristo N. 

4 

17 

124 

13 

Sto. Cristo S. 

1 

10 

71 

44 

Malimba 

0 

4 

26 

55 

Baluarte 

1 

! 0 

( 1 
' 1 

41 

CO 

oo 

155 

Kapalangan 

0 

. 0 ':' 

22 

75 

Mangino 

6 

10 

145 

8 

Pambuan 

0 

- V5 1 

59 

87 

Mahipon 

/ 0,,. 


: 0, 

, „ 21. 

San Nicolas 

3 

• '7 

60 

33 

Sta. Cruz 

2 

3 

19 

106 

Yearly total 

16 

78 

609 

597 

GramI total to date 

16 

94 

703 

1300 
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Figures 5 through 14 show the rate of adoption of HYV for each of the barrios 
in Gapan. These graphs, althou^ they are based on only 4 years of observation, 
suggest a curve approximating an "S" shape. In settlements such as San Nicolas, 

Santo Cristo Norte and Mangino where there was a high percentage of farmers 
planting HYV in 1969, the "S" shape is clearly evident and the curve flattens out at 
a very high level of adoption. In barrios such as Baluarte, Pambuan and Santa 
Cruz, there were no innovators in 1966 and the developmait of the "S” curve is not 
yet evident. Here the entire process of adoption lags by a full year. In Kapalangan 
and Mahipon, the cycle is two years behind. 

Figure 15 shows the percentage of farmers using HYV year by year for the 
municipality as a whole. This graph suggests that in Gapan, adoption was highly 
restricted at first, increased modestly the second year, jumped dramatically the 
thii’d year, and increased somewhat less the fourth year. This curve suggests that 
the rate of increase for the municipality as a whole from 1969 to 1970 will be less than 
that achieved in either of the two preceding years. Because of the different stages 
of adoption at the various barrios , the curve for the municipal total is less dramatic¬ 
ally "S" shape than in the curve for many of the individual barrios . 

In view of the variation from barrio to barrio in the date of first adoption 
and in the stage of adoption achieved by 1969, a mean ciu’ve of adoption was developed 
as a ix)ssible method of more realistically indicating the potential percentage of 
adoption in Gapan as a whole. This graph (seeFig. 16) was developed by disregard¬ 
ing the date and moving all barrio graphs to the left sufficiently to allow the first 
year of actual planting of HYV to be plotted at the Y axis. The resulting curve is the 
adjusted mean of the 10 barrio curves. Data for this graph is da own in Table 5. 

Discussions with a number of farmers and with several of the major land- 
owners in Gapan indicated that most were pleased by the results achieved with the 
HYV and that they expected to continue using the new varieties. A number of farmers 
who had not yet planted the improved varieties indicated an intention to plant them 
during the coming year. In view of these observations and in view of the confidence 
in HYV shown by the farmers of San Nicolas and Mangino as indicated by Figures 5 
and 10, there is reason to expect that in the years immediately ahead, the mean 
curve of adoption will continue to show an upward trend. That the curve could turn . 
downward to assume a bell shape is a distinct statistical possibility but such an 
occurrence would be completely contrary to the present intentions of both owners 
and operators of the land. 


4. 0 SPATIAL FACTORS INFLUENCING THE SPREAD 

In an attempt to measure the relative importance of each of a number of 
spatially variable patterns on influencing the spread of HYV in Gapan, a correlation 
matrix was developed and stepwise regression formulas were determined for each 
year. Six variables were considered: 



2 - 2 ! 



Figures 5-8 
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1966 1967 1968 1969 1970 1966 1967 1968 1969 1970 


Figures 9-12 




Figures 13 - 16 
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TABLE 5. Data for mean curve of adoption. 


Barrio 


% for farmers who use HYV 

Start 

1 year later 

2 years later 

3 years later 

Sto. Cristo 

2.1 

10.8 

74.4 

81.0 

Sto. Cristo S. 

0.7 

7.3 

54.3 

83.4 

Malimba 

4.7 

35.3 

100 

- 

Baluarte 

5.5 

27.2 

67.8 

- 

Kapalanga 

9.4 

41.3 

- 

- 

Mangino 

3.5 

9.2 

93.1 

97.7 

Pambuan 

2.1 

26.9 

63.4 

- 

Mahipon 

0.5 

0.5 

11.4 

- 

San Nicolas 

2.9 

9.5 

66.7 

98.1 

Sta. Cruz 

0.4 

1.1 

5.2 

28.3 

Mean 

3.2 

16.9 

59.6 

77.7 


1/Underlined data refer to the 1969 situationn in each barrio - 
shown also in the first data Column of Table 6. 
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Xj^ percentage of land irrigated by barrio. 

^X 2 number of original innovators in 1966 by barrio . 

X 3 cost of transportation of fertilizer from the source in the poblacion 
to each barrio , 

X 4 the settlement pattern, mapped as continuous or non-continuous, 

Xg the percentage of owner-operators by barrio , and 

Xg the percentage of leaseholders by barrio . 

The cost of transportation of fertilizer was considered as possibly of importance 
because the success of HYV depends to a considerable degree in the application of 
nitrogen. Interviews with extension workers, with fertilizer sales persons and with 
farmers tliemselves suggested that the cost of transportation might be a limiting 
factor. Owners of farm land who help purchase fertilizer for their tenants often 
require that the tenant using the chemicals cover the cost of delivery to the farm as 
well as the cost of application. Owner-operators and leasehold operators can some¬ 
times get loans to cover the cost of fertilizer bht not for its transportation. Even 
though, this transporation averages only about two percent of the cost of tlie fertilizer, 
it is more than many small farmers are willing to pay. 

Perhaps in response to this consideration as well as to the rapidly increas¬ 
ing competition in the sale of fertilizers, all fertilizer sales outlets in Gapan began 
free delivery to the farm as of the 1969 palagad season. If the cost of transportation 
had an impact on the spread of HYV in the early years that influence presumably 
disappeared! in 1969. 

The settlement pattern was classified continuous or non-continuous by die 
application of a technique of measuring the mean distance between cultivation centers 
first used by Sidenbladh in 1880,—' 

l?he formula; d = 1,1 A/N 

where: 


d = the distance of a circle drawn around each center 
A » the areas of all cultivated land 
N = the number of settlements 


8 /See; Torsten Hager strand. Innovation Diffusion as a Spatial Process. 
University of Chicago Press, Chicago, 1967, pp. 39-42. 
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was applied to Gapan. Circles were drawn around all barrios and those for San 
Nicolas, Mangino, Santo Cristo Norte, Santo Cristo Sur and Malimba intersected. 
Indicating continuous settlement and suggesting that here the "nei^bor effect" might 
be strongest. 


The correlation matrix indicates that while the factor of continuous settle¬ 
ment was not significant in the case of the original innovators of 1966 it was hi^ly 
significant during each of the years of the spread. For 1967, 1968, and 1969 the 
coefficient of correlation indicates significance at the 1% level. Apparently, the 
"nei^bor effect" has in fact been important in Gapan. 


In Gapan, seventy-two percent of the farm land is irrigated while the remaining 
twenty-eight percent is rainfed. Earlier studies of the spread of HYV indicate that the 
availability of irrigation is of considerable importance in the adoption of these varieties. 
In areas without irrigation water, the extra investment in fertilizers, pesticides and 
herbicides is often wasted if rainfall is inadequate or poorly timed.— By contrast, 
area with adequate irrigation water are more likely to show greater consistency in 
increased yields and profitability. Thus, logic dictates that farms witii irrigation 
available would adopt HYV sooner and over a larger percent of the area than would 
farms with no irrigation. 


This logic is substantiated by the coefficients of correlation. As shown in 
Table 7, the percentage of irrigation and percentage of adoption were positively related 
at a 1 percent level of significance in both 1967 and 1969 and at a 5 percent level in 
1968. 


Theory of the diffusion and adoption of innovation^'^ emphasizes the point 
'.that acceptance of an innovation by one farmer acts to stimulate acceptance by others. 
Central place theory tells us that such stimulus should act most strongly on the imme¬ 
diate nei^bors of the original innovator and that the strength of the stimulus should 
decrease as distance increases. If this interaction effect is correct than the location 
of the sixteen original planters of IRS in Gapan should have had considerable impact 
on the development of the present spatial pattern of HYV in the community. 

Statistical evidence indicates that in fact such has been the case. The coef¬ 
ficients of correlation bet\veen the locations of original innovators and the patterns 
of adoption for both 1967 and 1968 indicate significance at the 1 percent level. 

However, by 1969 the adoption had spread so widely that it no longer showed a signi¬ 
ficant relationship to the 1966 pattern. 


^See for example; The International Rice Research Institute, Annual 
Report 1968 , Agricultural Economics, Los BafLos, I^ilippines. 

10/ See: Everett M, Rogers. Diffusion of Innovations . Tlie Free Press, 
New York, 1962. Chapter XI. 
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TABLE 6. Percent of farms and percent of area with HYV by barrio 1969, 
Gapan. 


Barrio 

% of farms 
with HYV 

Total 
farm area 
(ha.) 

Area 
in HYV 
(ha.) 

. %. of area 
in HYV 

Sto. Cristo N. 

81.0 

514 

413 

80.3 

Sto. Cristo S. 

83,4 

421 

328 

77.9 

Malimba 

100 

231 

231 

100 

Baluarte 

67.8 

1291 

864 

66.9 

Kapalangan 

41.3 

739 

259 

35.0 

Mangino 

97.7 

479 

466 

97.2 

Pambuan 

63.4 

648 

415 

64.0 

Mahipon 

11.4 

693 

33 

4.7 

San Nicolas 

98.1 

229 

223 

97.3 

Sta. Cruz 

28.3 

1665 

285 

17.1 

Total 

58.6 

6910 

3517 

50.9 
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TABLE 7. Correlation Matrix (n = 10) 



% 

Irrigation 

No. 

Innov. '66 

Continuou s 
settlement 

Cost 

trans 

% land % Lease 

owner '69 hold '69 

% Adopter * *67 

0.7650** 

0.7198* 

0.8454** 

-0.7445* 

0.0464"*®* -0.1698"*®* 

% Adopter *68 

0.7343* 

0,8171** 

0.8496** 

-0.8346** 

-0.0632*^* -0.0774”*®* 

% Adopter '69 

0.9097** 

0.4525"*®- 

0.8395** 

-0.6581* 

-0.0435”*®* -0.3707"*®* 

% Irrigation 


0.3627"*®* 

0.6473* 

-0.6343* 

-0. 2941”*®*--0.3343”*®* 

No. of Inn '66 



0.59701^* 

-0.8217** 

-0.0419"*®* -0.0786"*®* 

Continuous 

settlement 




-0.6428* 

0.2284"*®* -0.1562"*®* 

Cost trans 





0.0547"*®* 0.1318"*®* 

% Landowner 





-0.3150”*®* 


** Significant at the 1% level. 

* Significant at the 5% level, 

n. s 


• not significant 
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Social scientists have often said that low productivity of Aslan farms and 
resistance to change is in large part due to the fact that many farmers are tenants 
rather tlian owner-operators. Because they are tenants lacking long term tenure 
agreements they can see little gain from improving the productivity of the land. 

One argument of those persons favoring immediate land reform has been that the 
farmer on leasehold is more highly motivated to increase production than is the 
tenant. Gapan provides a modest test for certain generalizations of this nature. 
Because it was one of the three earliest municipalities in the nation to be declared 
a land reform area> a good deal of effort has been expended to assure success of 
the program. At the start of the land reform program in August of 1964, more than 
2,000 of the 2, 300 farmers in Gapan were share tenants. By the beginning of 1969, 
this number had been reduced to 1,006 while the number of leasehold farmers had 
increased from 45 to 1,038, Thus, in the relatively short period from 1964 to 1968, a 
new class of farmers had been created in Gapan. These were presumably men who had 
not been completely satisfied with the traditional share tenancy system and who took 
advantage of the opportunities presented by Land Reform to improve their position. 
Tliese farmers might be thought of as being the most progressive and dynamic in the 
municipality. Their distribution by barrio is indicated on Map 8. Clearly, the con¬ 
version had not been at a uniform rate from barrio to barrio . The farm population 
of Baluarte, San Nicolas and Malimba equals 20 percent of tlie municipal total and 
only 15 percent of these farmers are on leasehold, as is shown on Table 7; by contrast 
Santo Cristro Norte, Santo Cristo Sur and Mahipon also have 20 percent of the farm 
population and here 65 percent of tlie farmers are under leasehold. 

To measure the possible relationship between the conversion to leasehold 
and the spread of HYV year by year, correlation coefficients were developed. These 
show a negative correlation of small magnitude for each of the 4 years. The coef¬ 
ficients, although consistently negative, prove to be not significant. These data 
suggest that, in Gapan at least, tlie process of adopting new rice varieties is not 
encouraged by the transformation from diare tenancy to leasehold. In fact, the 
transformation may act to discourage adoption. 

This pattern may be due to the fact that leasehold operators are seldom able 
to acquire loans for fertilizer, pesticides and other agricultural inputs from the 
Rural Banlcs and arc almost never extended credit by tlieir landlords who, because 
of fixed rental, no longer have anything to gain from improved yields. By contrast 
those farmers in land reform areas who have chosen to remain on a share tenancy 
arrangement are those working with progressive land owners. In such situations 
capital expenses for agricultural inputs are shared equally and credit is extended with 
little or no interest by the landlord. His profit comes from improved yields. 

A stepwise multiple regression formula was computed for each year in order 
to more carefully measure the relative importance of each of the independent variables 
on the percentage of adopters. The results are as follows: 
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1967 Adopters fyj^> 

Yj^ = -3.79387 / 0.04363* (% irrigation) / 0.66263 Xg 

(No. of innovators) / 2.94550 X^ (continuous settlement) 

(r2 = 0.87438) 

1968 Adopters (Y^l 

% = -25.74563 / 0.29689* X^ (% irrigation) / 7.36544** X 2 

(No. of innovators) / 20.14968 X 4 (continuous settlement) 

(r2 = . 95534) 

1969 Adopters (Y 3 ) 

Y3 = -5.70832 / 0.51010** X^ (% irrigation) / 26.13651 * X 4 \ 
(continuous settlement) - 0.13445 X 4 (% leasehold) 

(R^ = . 94538) 


It will be noted that in each of the three formulas for estimating Y there are 
only three independent variables included. In the stepwise regression analysis the 
variable producing the greatest change in Y is included first, the next greatest second 
and so on. When the addition of the next most important variable in the equation 
fails to produce a significant change in Y it is excluded and the formula is considered 
complete. This does not mean that such excluded variables are not important but 
only that their influence is also measured by the included variables. It may be judged 
that in this case the independent variables are themselves strongly interrelated. 

The three stepwise multiple regression equations each include the factor 
"percentage of irrigation" as the most important single variable. The correlation 
matrix by contrast shows that "continuous settlement" is more closely related to 
percent adopter in 1967 and 1968 than is "percent irrigation. " However, when the 
latter was brought into the regression equation the contribution of "continuous 
settlement" was reduced, suggesting an interdependence between the two. 

For the 3 years taken together, the most important factor explaining the 
variation of percentage of adopters is "percent irrigation. " The second factor is 
"continuous settlement" which is also represented in each of the three equations. 

In the years 1967 and 1968 the location and number of original innovators had an 
apparently strong influence which had diminished significantly by 1969. In all 3 
years the coefficient of determination (R^) was of such a magnitude as to indicate 
a hi^ degree of confidence in the formula. 
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Map No. 6 
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% FARMERS ON LEASEHOLD 
Dec. 1968 



62%-73% 
MEDIUM 28%-39% 
I0%-I9% 


Map No. 8 
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Map No. 9 
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1/ Source: Land Reform Office, Gapaa, N. E. (Note: Tlie date of this table is December 1968 while the population 
shown in table 2 refers to mid-1969. Differences in the population totals shown on the two tables are due to the fact that 
several minor tenure categories such as cash and share; rent fee; fixed produce; and other (together including 16 farmers) 
are omitted from this table). 
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Of the various spatial factors analyzed with respect to the diffusion of hi^ 
yielding varieties in Gapan, most of those found to be significant appear to play a 
role in determining the direction and speed of movemait of adoption. Clearlyj this 
is true of the location of original innovators, the settlement pattern and the cost of 
transportation. The irrigation factor, however, appears to be somewhat different in 
that it is the most important single factor and that it appears to place an upper limit 
on the degree of adoption. 

Three barrios which are serviced over their entire area irrigation appear 
to have completed the cycle of adoption. These three, Mangino, Malimba and San 
Nicolas have achieved an average of 98 percent adoption of hi^ yielding varieties. 

Two other barrios also completely irrigated have not yet completed the cycle. These 
barrios, Santo Cristo Norte and Santo Cristo Sur, have already reached an adoption 
rate of 82 percent. They appear to be headed toward a levelling off somewhere in the 
low 90's. Observed data from these five barrios suggests that for irrigated land the 
expected potential conversion level is approximately 95 percent. 

In Santa Cruz, Kapalangan and Mahipon, where major portions of the rice 
land are rainfed, the adoption curves lag well behind those of irrigated barrios . In 
the rainfed areas a number of farmers express little interest in making the relatively 
heavy investments of labor and capital necessary for success with the HYV. The 
risks involved on rainfed land are far greater than on irrigated land. 

In view of the strong evidence illustrating the importance of irrigation in 
the conversion from ti'aditional to hi^ yielding varieties it seems reasonable to expect 
the conversion rate for rainfed areas level off at only about halfl the rate of irrigated 
areas. 


Seventy-two percent of Gapan's rice area is irrigated while 28 percent is 
rainfed. Ninety-five percent of the irrigated land plus 47-1/2% of the rainfed.land 
totals 81.7 percent of Gapan's rice area. This figure mi^t be considered as a rou^ 
estimate of Gapan's potential for conversion to hi^ yielding varieties. 

The graphed labeled "Municipal Total" showing the percentage of adoption 
for Gapan as a whole indicates that in 1969 sli^tly less than 60 percent of die rice 
farms had been converted at least in part to hi^ yielding varieties. It should be 
emphasized that this graph shows the actual summation of data for 10 barrios of 
which only five began the cycle of adoption in 1968. Four barrios began the cycle 
in 1967 and one delayed until 1968. 

The Mean Curve of Adoption takes this staggering of the starting date into 
account and thus may be a better forecasting device for the municipality as a whole. 
The Mean Curve of Adoption reaches the 60 percent level during the third year of the 
cycle (2 years after die initial planting of high yielding varieties in the barrio ) and 
after that the rate of increase begins to slow perceptably. In the fourth year, the 
mean curve reaches 78 percent. No barrio has as yet had more than four years 
experience with high yielding varieties. 
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The Mean Curve of Adoption has the "S" shape of a typical logistic curve 
which may be described by the formula; 

V 



were: 

P = percentage of farmers adopting hi^ yielding varieties 

V = upper limit of adoption (in this case 95% of irrigated farms 
plus 47. 5% of rainfed farms or 81.7 percent) 

T = time in years (from grajdi) 

e = constant with value 2.7183 

a a parameter controlling the height of the curve at the start 
b - parameter controlling the steepness of the curve 


By substituting observed data from the Mean Curve of Adoption, values for 
a and b may be approximated by the least squares method. The resulting estimated 
regression equation is of the form; 



The curve produced by tliis equation is an excellent fit with the curve of 
observed values over the time period 0-3 years as is shown by the value of 0.998 
indicated on Table 9. On the basis of this close fit, the estimated regression equation 
was used to project the curve forward. Such a projection gives an estimated value 
of P for year 5 of 81.5 percent. At year 5 the curve approaches the asymptotic 
position, thus the figure of 81.5 may be used as an estimate of the potential conver¬ 
sion rate. 'Phis result is remarkably close to the estimate of 81.7 percent suggested 
earlier as the upper limit of adoption for Gapan given the present resources. 


It should be emphasized that this estimate assumes a constant physical base 
with no significant chaige in the capital investment for irrigation. It is entirely 
possible that increased productivity will lead to increasing land values and greater 
investment per hectare. In that case irrigation could reasonably be expected to 
expand with a concomitant incrdase in the upper limit of adoption. 
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TABLE 9. Actual and estimated P values. 


Time (years after 
first adoption) 

Observed 

P 

Estimated 

P 

0 

3.2 

3.0 

1 

16.9 

18.9 

2 

59.6 

67.7 

I’D 

3 

77.7 

77.8 

4 

- 

81.5 


r2.0.998 










2-40 


5.0 CONCLUSIONS 

The pattern of spread of hi^ yielding varieties in Gapan owes much to the 
fact that three major landowners had sufficient political or economic power to secure 
IRS seeds in July 1966. These three landlords caused the seed to be planted by selected 
tenants in barrios close to poblacion . From this modest beginning, the use of hl^ , 
yielding varieties spread unevenly but witli great speed to all corners of the municipality. 

The diffusion followed a pattern quite similar in many ways to patterns identified 
by a variety of authors working in the USA and Western Europe. A variety of factors 
including irrigation, the settlement pattern and the cost of transportation were found to 
have influenced the spread but the most striking feature was that in irrigated barrios 
with as little as 4 years of contact with hi^ yielding varieties the cumulative percentage 
of adoption was over 80. For Gajjan as a whole the figure was 59 percent at the end 
of 4 years. This rate of adoption exceeds the rate found by researchers dealing with 
similar innovations in the U. S. A. or Western Europe. 

While Gapan is atypical of Central Luzon in that it has a very hi^ percent 
of its land under Irrigation, it is quite representative in otlier respects. With the 
same extension efforts, there is no obvious reason why the rate of conversion to hi^ 
yielding varieties for irrigated and for rainfed areas identified in Gapan should not 
be equally valid for other municipalities. 

Gapan also provides some insights for planners and for the extension services. 
The acceptance of an innovation requiring increased capital outlay either in the form 
of cash or labor is most rapid and most successful where risks are minimized. In 
the case of rice farming the greatest risks appear to be related to the availability of 
adequate water. Tbns, all possible efforts should be made to extend and to improve 
irrigation facilities. This ^ould be a first order priority for government and private 
investment alike. 

Ready availability of working capital is also a necessity, In the Philippines 
today much of the cash for agricultural inputs is provided hy landlords. Until ade¬ 
quate substitute sources can be developed, these owners must be encouraged to 
continue their banking function. 

Finally, the rapid spread of innovation owes much to the number of original 
adopters. Introduction of HYV seed spread among 16 non-contlguous farmers was 
far more effective in Gapan than would have been the case had the original seed been 
planted in a single block. Future innovations, too, are likely to be more strongly 
related to the number of introductions than to the scale of the individual operations. 


ly For example, in the U, S. A., it took 8 years for hybrid seed com to be 
adopted by 59 percent of group of Iowa farmers. See; Everett M. Rogers, op.oit., 
p. 141. 



PRODUCTIVITY OF FARM USING TRADITIONAL AND IMPROVED 
RICE VARIETIES IN RIZAL AND LAGUNA 

P. C. Manuel and M. P. Lopez—^ 


1.0 INTRODUCTION 

Much has been written and said about the yield potentials of improved 
varieties over traditional varieties of rice. Tliese optimistic views are supported 
ly results of yield tests conducted using newly-developed rice varieties. Their 
higher yields are often taken as indications of their ability to generate hi^er 
economic returns. 

The seeming success of tlie rice progi'am rests on the mass dissemination 
and adoption of high-yielding rice seeds, coupled v/ith the employment of recom¬ 
mended farm practices for these varieties. Most people agree that this temporarily 
solves file naggLrg problem of rice shortage in the country. In recent years, rice 
seed production and distribution has grown into a lucrative business and has attracted 
a good number of people v/ith capital. Dealers of farm inputs, on the other hand, 
shared this boom. It can he said that the introduction of these hi^-yielding rice 
varieties caused a chain reaction in the agri-business sector. The trial plots in the 
field have spread over the v/hole cropland, an indication of farmers' acceptance of 
these new varieties. 

The recommended cultural practices that go v/ith the adoption of these 
hi^-yielding varienies generally require the employment of capital intensive inputs, 
especially fertilizers, insecticides and v/eedicides. Because most of our farmers 
are earning low incomes and are confronted with the problems of insufficient 
operating capital, it can be hypothesized that tliey make modifications on the appli¬ 
cation of required inputs even if they adopt improved varieties. It is also possible 
that some farmers apply these recommended cultural practices on traditional 
varieties especially when seeds of the HYV's are not available. This can happen 
in cases when the source of irrigation can be relied upon to hasten the effects of 
yield-increasing input. 

It can bo further hypothesized that farmers take into consideration ex¬ 
pected profits forthcoming from the nev/ varieties and improved practices. The same 
basis also serves as guide Lr employing improved practices on traditional rice 
varieties. In the final analysis, hi^er physical output is not the sole basis for 
accepting or rejecting new technologies. Expected additional renumeration has 
more wei^it. 


y Instructor tind Research Assistant, Department of Agricultural Econo¬ 
mics, U, P. College of Agriculture. 
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This study was conducted to fill in the information gap on the economics 
of producing the new HYV's. Thus, the following were the objectives: 

1. To determine and compare productivity of farms producing tradi- 
ditional and improved varieties; and 

2. To compare profitability of these varieties through cost and return 

analysis. 


2 .0 METHODOLOGY 

The study made use of data gathered ty means of personal Interviews of 
farmers in two provinces covering crop year 1967/68. 

In Laguna, the list of the Rice and Corn Productivity Coordinating Council 
(RCPCC) farmer-cooperators for the crop year 1967/68 was used as the sampling 
frame. Simple random samples were drawn from the list of farmers obtained from 
the RCPCC and the Agricultural Development Council for Rizal. These samples 
were drawn from among the top rice-producing towns of the provinces of Rizal and 
Laguna. A total of 244 farmers were interviewed, 100 from Rizal and 144 from 
Laguna. 


3.0 


RESULTS AND DISCUSSIONS 


3.1 The study area 

Laguna and Rizal are adjacent provinces surrounding the northeastern 
and southwestern portions of Laguna de Bay. As of 1960, the area planted to low¬ 
land rice was 21,807,60 hectares in Laguna and 11,462.10 hectares in Rizal. 

Laguna may be considered as the first province that planted the IRRI 
and College varieties of rice due to having the International Rice Research Institute 
and the U. P. College of Agriculture within its boundaries. Both institutions are 
involved in the multiplication and to some extent dissemination of new rice seeds. 
Rizal, on the other hand, through its Agricultural Development Council, adopted 
the miracle rice varieties on a province-wide basis. 

3.2 Resources in the farm 

3. 2.1. Human resources. In Laguna, out of the 144 farmers interviewed, 
128 were share tenants and 31 were leaseholders. The average age of farmers 
was 44 years with an average educational attainment of 4 years. Farmers inter- 



3-3 


viewed in Rizal were older, with an average age of 51 years and also with 4 years 
of education. Out of 100 farmers interviewed in Rizal, 58 were share tenants, 

29 were owner-operators, and 13 v/ere part-ov/ners (Table 1). 

The farmers in Laguna had been engaged in farming for 21 years, 16 
years of which were spent on their present farms, while the farmers in Rizal had 
been in farming for 28 years, of which 24 years were spent on their present farm. 
Farmers in Rizal were generally older than farmers in Laguna. This could be 
partly attributed to the presence of so many factories in Rizal province which 
absorbed the majority if not all of the children of these farmers. 

3.2.2. Land resources . The size of farms in Laguna, 2.39 hectares, 
was larger than the size of farms in Rizal which averaged only 1.39 hectares. Land 
use in Laguna was more intensive as cvide''ccd by 83 percent double cropping as 
against 23.02 percent in Rizal farms. This would imply the presence of better 
irrigation facilities in Laguna (Table 2). 

3.2. 3. La.bor resources. In both provinces the bulk of the labor (more 
than 70 percent) v/as supplied by hired laborers. Next to hired labor was the 
farrtt operator v/ho supplied about 15 percent of total labor requirements (Table 3). 
The same table also shows that the improved varieties required more man-days 
than the traditional variety. For the improved variety die man-days spent per 
farm ranged from 118 to 141.63, while that of the traditional varieties was 71 to 
126.83 man-days. This was due to the fact that improved varieties required more 
labor for weeding, spraying, fertilizing and additional hired labor to harvest the 
increment in rice output. 

3.2.4. Capital investment . Capital investment per farm averaged 
P12,599.70 and Pii,333.41 for Laguna and Rizal, respectively. For both pro¬ 
vinces, land investment constituted the bulk of total capital investment, 95.5 
percent in Laguna farms and about 85.6 percent in Rizal farms (Table 4). 

3.3 Farm labor utilization 

3.3.1. Labor input by source. As was previously mentioned, the bulk 
of labor utilized was hired. The remainder were supplied by the operator and 
family members. Hired labor was mostly employed in transplanting, weeding, 
harvesting and threshing of palay. Hov/ever, hired labor v/as also employed in 
land preparation such as plov/ing and harrowing. 

3.3.2. Labor utilization by operation, season and variety . In Laguna, 
harvesting, threshing and hauling combined required an average of 34.50 and 30.40 
man-days during the wet and dry season, respectively. In the case of Rizal, the 
three operations used up to 39.18 and 28.73 man-days during the wet and dry 
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TABLE 1. Characteristics of lowland rice farmers in Laguna and Rizal, 
1967-68. 


ITEMS 

Number 

Laguna Rizal 

Numbers of farmers 

144 

100 

Tenure status 



Share tenant 

128^ 

58 

Owner 

- 

29 

Part-owner 


13 

Leaseholder 

31 

- 


Average 

Operator's age 

44 

51 

Years in school 

4 

4 

Years farming 

21 

28 

Years operating present farm 

16 

24 


a/Farmer has more than 1 parcel with different tenure status. 
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TABLE 2. Land resource characteristics of lowland rice farms, Laguna 
and Rizal, 1967-68. 


ITEMS 

Laguna 

Rizal 

Number of farms 

144 

100 

Average size per farm (Ha.) 

2.39 

1.39 

Land use intensity 



Effective crop area (Ha.) 

4.37 

1.84 

Land double-cropped 

1.98 

.32 

% double cropped—'^ 

83 

23.02 


a/ % double cropped = land double-cropped 

average size per farm 











TABLE 3. Man-labor requirement of lowland rice farms by variety by season planted. Laguna and Rizal, 1967-1968. 
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TABLE' 4. Capital investment per farm by variety and tenure, Laguna and 
Rizal, 1967-68. 




Improved 



Traditional 

1 

ITEMS 

Tenant 

value 

Owner 

value 

Part-owner 

value 

Tenant 

value 

Owner 

value 

Part-owner 

value 

Laguna 







Land 

14,141.00 

- 

- 

9,877.00 

- 

- 

Farm buildings^:/ 70.79 

- 

- 

,70.88 

- 

- 

Tools and 
equipment 

74.73 

- 

- 

57.37 

- 

/ 

Supplies 

23.23 

- 

- 

7.93 

- 

- 

Work animals^^ 234.41 


' - 

263.01 

- 

- 

Others^^ 

165.98 

- 

- 

213.07 

- 

- 

Sub-Total 

14,710,14 

- 

- 

10,489.26 

- 

- 

Rizal 







Land 

11,344.82 

12,269.41 

9,500.00 

14,396.55 

10,950.00 

12,140.91 

Farm buildings^/ 84.66 

92.25 

22.75 

31.15 

119.75 

73.88 

Tools and 
equipment 

671.57 

1,266.69 

146.65 

88.40 

348.23 

612.80 

Supplies 

34.60 

66.61 

20.43 

21.44 

35.61 

40.58 

Work animals^'^ 804.74 

802.05 

1,044.37 

715.17 

972.50 

1,132.77 

Others^^ 

226.48 

295.02 

385.00 

308.94 

283.58 

154.61 

Sub-Total 

13,166.87 

15,152.06 

10,119.20 

15,561.67 

12,659.68 

14,155.00 

All farms 


11,333.41 



12,358.00 



a/ Refers to farm shed and farms owned by tenant, 
b/Work animals considered were carabao at working age. 

£/Others; In Laguna, consist of tractor; in Rizal, consist of other livestock in the farm.. 
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season, respectively (Table 5), Harvesters and threshers v/ere commonly paid a 
share in kind of 1/6, 1/7 or 1/8 of the total gross production. Some cases were 
observed in Rizal where the harvesters and threshers were paid in cash. A 
number of these farmers were cooperators of the Agricultural Development Council 
for Rizal who were obliged to sell all their produce to the Council for seed pur¬ 
poses. 


Again in Laguna, some farmers also required the prospective harvesters 
and threshers to weed their rice farms in exchange for the privilege of harvesting. 
Distance of hauling from the farm to either the farmer's house or the landlord's 
house influenced also the number of days utilized in this operation. The same 
operation on a per hectare basis required 14.55 man-days and 15.08 man-days for 
the wet and dry season, respectively, in Laguna as against 28.20 man-days and 
30.54 man-days during the wet and dry season, respectively, in Rizal. The yield 
of rice in Rizal was considerably hi^er than in Laguna. 

Weeding ranked second in the number of labor man-days utilized. In 
Laguna, weeding utilized 26.95 man-days and 25.24 man-days for wet and dry 
season, respectively. In Rizal, weeding required 21.52 man-days and 34.50 man- 
days for the wet and dry season, respectively. Land preparation followed weeding 
in terms of labor utilization. It started from seedbed preparation and care up to 
the final harrowing. In Laguna, this operation amounted to 17.66 and 16.53 man- 
days per farm for the wet and dry season, respectively. In Rizal, this operation 
required only 25.11 and 21.30 man-days per farm during the wet and dry season, 
respectively. 

A majority of the farmers in the two provinces used carabao for land 
preparation. Few used hand tractors. Most, L'" not all, of the farmers owned a 
carabao and for them to buy a hand tractor meant more capital and high mainte¬ 
nance and repair cost. 

However, some farmers owned both a hand tractor and a carabao. Hand 
tractors were usually rented at the rate of F25 to P30 per da.y. The rental fee 
covers the payment for two operators plus the fuel a.nd oil consumption of the 
tractor plus its maintenance and repair costs. 

Transplanting, irrigating, replanting, fertilizing and spraying were the 
other operations requiring more labor man-days. The per farm and per hectare 
labor operations showed a similar pattern of distribution. About 5. 27 and 5.48 
man-days per hectare for the wet and dry season, respectively, are needed to do 
transplanting alone in Laguna. In Rizal, it is higher, requiring 15.16 man-days 
and 18.63 man-days per hectare for wet and dry season, respectively (Th.ble 6). 

On a per farm basis in Laguna, it required 12.05 man-days and 11.40 man-days 
to transplant during the wet and dry season, respectively. In Rizal, it v/ould 
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TABliE 6 . Labor utilization per hectare of lowland rice farms by variety and season. Laguna and Rizal, 1967- 
1968. 
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require 20,89 man-days and 17,68 man-days during the wet and dry season, 
respectively, as previously shown in Table 5. 

Labor utilization by variety differed by province, as was shown in 
Table 5, In Laguna, the total labor utilized per farm for the improved varieties 
was 125.33 man-days and 118,49 man-days for the wet and dry season, respec¬ 
tively, as against 81,72 man-days and 71,82 man-days for wet and dry season, 
respectively, for the traditional varieties. In the province of Rizal, for improved 
varieties on the per farm basis, the total labor utilized was 141,61 man-days and 
119,04 man-days for wet and dry season, respectively, as against traditional rice 
varieties with 126,83 man-days and 100,45 man-days during tlie wet and dry season, 
respectively. There was a big difference in the labor man-days in the two pro¬ 
vinces. One reason was that the use of tractors in land preparation is higher in 
Laguna than in Rizal. Another reason is the dependence on rain of most rice 
farmers in Rizal; this highly affects the labor utilization, especially in land pre¬ 
paration. It was obvious that total labor utilized was higher in the wet than in 
the dry season in both provinces. For all the labor operations in Rizal, it was 
weeding and replanting that required most labor on a per farm as well as on a 
per hectare basis. The relatively smaller size of farms in Rizal enables the 
farmer to devote more of his time to weeding. Another reason for higher labor 
utilization in Rizal than in Laguna is the additional labor man-days utilized for 
harvesting, threshing and hauling the higher yields in Rizal, for both traditional 
and improved varieties. 

3.4 Analysis of the farm business 

3.4.1. Varieties planted. In the two provinces, most of the farmers 
planted IRS (Table 7). This variety, which came out in 1966, became popular 
with the farmers during tliis period. The government campaigned for the planting 
of IRS because it is high-yielding. In Laguna, the presence of UPCA and IRRI 
caused the wide distribution of this variety; in Rizal, the Agricultural Development 
Council for Rizal was in charge of a local government program of seed multipli¬ 
cation for IRS. 

For the additional varieties, Intan was predominantly grown in Rizal 
and Malagkit and Intan in Laguna. 

3.4.2. Production per hectare by variety and by season . Yield was 
hi^er in Rizal than in Laguna (Table S). Laguna farms studied averaged 77.79 
cavans per hectare for the improved and 71. 55 cavans per hectare for the tra¬ 
ditional varieties. On the per farm basis, improved varieties produced 366, S9 
cavans during the year. Output of traditional varieties was 279.12 cavans per 
farm. During the wet season, lower yields were obtained for the two groups of 
varieties because of the typhoon that hit the country during that year, 1967-68. 


TABLE 7. Varieties planted by lowland rice farms. Laguna and Rizal, 
1967-68. 


Varieties 

Number of farms reporting ^ 

Laguna 

Rizal 

Wet 

Dry 

Wet 

Dry 

Improved 





IRS 

87 

80 

38 

30 

ms 

1 


- 

- 

C4-63 

1 

12 

8 

5 

CIS 

3 

.r 2 


- 

BPI-76 

' } 

2 

4 


Traditional 

i 


(i 


Intan 

17 

29 

16 

— 

Wagwag 

- 

10 

4 

- 

Ihailand 

6 

2 

- 

10 

Liliwa 

2 

- 

' - 

- 

Surigao 

2 

- 

- 

- 

Binato 

1 

1 

- 

- 

I^eremas 

3 

2 

- 


Mala^it 

33 

12 

- 

- 

Macan 


- 

7 

- 

Consejala 

- 

- 

3 

- • 

BE-3 

- 

- 

6 

- 

Raminad 

- 

- 

6 

6 

Ramelon 

- 

- 

5 

- 

Serup Ketchil 

• 

— 

- 3 

— 

Total 

156 

152 

100 

51 


a/ Some farmers planted more than 1 variety, ■. 
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TABLE 8. Production by variety and season, 

Laguna and Rizal, 1967-68 

• 

Items 

Laeuna 

Rizal 


Improved 

Traditional 

Improved 

Traditional 

Number of farms 

83 

61 

50 

50 



Cavans 


Production per farm 





Wet season 

182.10 

132.60 

115.11 

104.80 

Dry season 

184.80 

146.53 

99.56 

96.46 

Average for the year 

366.89 

279.12 

187.12 

135.67 

Production per hectare 





Wet season 

75.47 

62.44 

68.48 

74.21 

Dry season 

80.22 

82.42 

115.56 

118.99 

Average for the year 

77.79 

71.55 

92.02 

96.60 

Price per cavan 





Wet season 

14.53 

22.95 

20.01 

19.64 

Dry season 

15. 80 

17.76 

16. 33 

19.79 

Average for the year 

15.16 

20.35 

18.17 

19.71 
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lyphoon Welming damaged palay about to be harvested. As a consequence,- 
because storage and drier facilities were inadequate, palay saved from the flood 
was damaged by molds and had to be sold at low prices. 

In Rizal, the effect of tyiiioon Welming was not as severe. The pro¬ 
duction per farm averaged 195.67 cavans for the traditional and 187.12 cavans for 
the improved varieties. Per hectare, the yields were almost the same for im¬ 
proved and traditional varieties, 92.02 and 95.60 cavans, respectively. For both 
types of rice varieties, the yield per hectare during the dry season was obviously 
higher than the yield during the wet season. 

3.4.3. Cost and returns per farm per hectare . As shown in Table 9, 
improved varieties had a hi^er total cost of producing palay than traditional 
varieties. In producing improved varieties, total cost per farm was PI,679.89 
and PI,417.92 for the wet and dry season, respectively. For the traditional 
varieties, total cost incurred per farm was PI, 555.17 and PI, 141.33 per farm 
for wet and dry season, respectively. 

In Laguna, the total cost of producing improved varieties was P2,163.00 
and P2,248.35 per farm for the wet and dry season, respectively. Again, the 
trend was the same for Rizal, the total cost incurred for traditional varieties 
was PI, 999. 55 and PI, 926. 55 per farm for wet and dry season, respectively. 

On a per hectare basis, the net gain from producing improved varieties 
was hi^er, especially in the dry season. In Laguna, during the dry season, the 
net gain for growing improved varieties was P349.43 per hectare as against that 
of traditional varieties with P398.70 net gain per hectare (Table 10). 

In Rizal, the situation was similar. Growing improved varieties gave 
a net gain of P684.97 per farm or P476.73 per hectare during the wet season 
and P400 per farm or P403.80 per hectare net gain during the dry season. This 
gain was much higher than in Laguna because the production in Rizal was hi^er 
than in Laguna. 

As for the traditional varieties, the net gain per hectare was P265.97 
and P183.84 during the wet and dry season, v/hich is only one half of the net 
gain from the improved varieties. 

The costs and returns on a per cavan basis followed the same pattern 
as shown previously in Table 9. 

Non-cash costs for the two varieties greatly exceeded the cash expendi¬ 
ture of the farm during both seasons. 
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TABLE 9. Costs and returns of producing Improved and traditional varieties. 


ITEMS 


LAGUNA 



RIZAL 


Improved 

Traditional 

Improved 

Traditional 

Wet 

Dry 

Wet 

Dry 

Wet 

Dry 

Wet 

Dry 




pesos per farm 




Cash costs 

674.08 

645.34 

412.13 

394.83 

420.19 

414.55 

230.90 

212.27 

Non-cash costs 

1488.92 

1603.01 

1587.42 

1531.72 

1259.70 

1003.37 

1324.27 

929.06 

Total costs 

2163.00 

2248.35 

1999.55 

1926.55 

1679.89 

1417.92 

1555.17 

1141.33 

Total returns 

2791.63 

3053.31 

2766.03 

2635. 32 

2364.86 

1818.53 

1993.10 

1519.87 

Net gain 

628.63 

804.96 

766.48 

708.77 

684.97 

400.61 

437.93 

378.54 




pesos per hectare 




Cash costs 

279.37 

280.14 

194.08 

222.10 

313.57 

460.61 

163.76 

262.06 

Non-cash costs 

617.07 

695.87 

747.57 

861.63 

940.07 

1114.86 

939.20 

1146.99 

Total costs 

896.44 

976.01 

941.65 

1083.73 

1253.64 

1575.47 

1102.96 

1409.05 

Total returns 

1156.96 

1325.44 

1302.62 

1482.43 

1729.86 

1979.27 

1368.90 

1592.89 

Net gain 

260.52 

3<±9.43 

360.97 

398.70 

476.73 

403.80 

265.97 

185.84 




pesos per cavan 




Cash costs 

3.70 

3.49 

3.11 

2.69 

3.65 

4.16 

2.20 

2.20 

Non-cash costs 

8.18 

8.67 

11.97 

10.45 

10.94 

10.08 

12.64 

9.63 

Total costs 

11.88 

12.16 

15.08 

13.14 

14.59 

14.24 

14.84 

11.83 

Total returns 

15.33 

16.52 

20.86 

17.98 

20.54 

18.20 

19.00 

15.70 

Net gain 

3.45 

4. 36 

5.78 

4.84 

5.95 

3.96 

4.16 

3.87 
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TABLE 10. Measures of returns of lowland rice farms per farm, per hectare, 
per cavan, by variety and season, Laguna and Rizal, 1967-68. 


_ LAGUNA _ _ RIZAL _ 

Items Improved Traditional Improved Traditional 

Wet Dry Wet Dry Wet Dry Wet Dry 


per farm 


Returns above 
cash costs 

2117.55 

2407.97 

2353.90 

Returns above 
non-cash costs 

1302.71 

1450.30 

1178.61 

Net gain 

628.63 

804.96 

766.48 

Net farm income 

772.07 

937.78 

922.99 

Ret. to opera¬ 
tor's labor 

745.14 

910.44 

879.41 

Ret. to capital 

655.57 

832.29 

810.06 

% return to 
capital 

3 

3 

3 

Returns above 
cash costs 

877.59 

1045.30 

1108.54 

Returns above 
non-cash 
costs 

539.89 

629.57 

555.05 

Net gain 

260.52 

349.43 

360.97 

Net farm 
income 

319.97 

407.09 

434.67 

Ret. to opera¬ 
tor's labor 

308.81 

395.22 

414.15 

Ret. to capital 

271.69 

361.30 

381.49 

% return to 
capital 

3 

3 

3 


2240.49 

1944.67 

1403.98 

1762.20 

1307.60 

1103.60 

1049.52 

815.16 

668.83 

590.81 

708.77 

684.97 

400.61 

437.93 

378.54 

839.67 

1148.75 

782.96 

766.43 

610.22 

806.27 

817.90 

476.87 

570.59 

471.55 

742.17 

1015.82 

705.13 

633.77 

516.67 

3 

8.96 

6.22 

5.12 

4.18 

per hectare 




1260.33 

1416.29 

834.31 

1205.17 

1330.83 

620.80 

398.70 

476.22 

476.73 

460.33 

656.90 

429.73 

265.97 

445.90 

183.84 

472.34 

822.83 

1082.41 

498.95 

470. 53 

453.57 

417.49 

575.93 

723.63 

743. 38 

995.93 

360.06 

404.86 

299.33 

355.04 

3 

8.61 

11.85 

4.62 

4.05 
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Among the non-cash cost items, the landlord's share for the use of the 
land was the largest non-cash cost item, followed by harvester's and thresher's 
share. Among the cash cost items, hired labor was the biggest. 

Total farm returns, measured by the value of palay produced plus the 
increase in farm inventory, amounted to an average of P2,482.40 per hectare for 
improved varieties and PI, 392.52 per hectare for traditional varieties in Laguna. 
Total farm returns in Rizal were higher, with PI, 729.86 per hectare for improved 
and Pi, 368.93 for traditional varieties during the wet season. 

The returns per cavan followed the same trend, higher in improved than 
in traditional varieties. In Laguna, the total cost per cavan was P14 for the two 
types of varieties as shown previously in Table 9. In Laguna, return per cavan 
was higher for the traditional varieties; in Rizal, however, the improved varieties 
had a higher return per cavan in both wet and diy season than traditional varieties. 

3.4.3. Measures of income. In addition to net gain, other measures 
were used to determine farm income. One of these was the return above cash 
costs as shown in Table 10. This was obtained by deducting all cash costs 
incurred in production from the total farm returns. As previously mentioned, 
improved varieties had a higher return than the traditional varieties in both pro¬ 
vinces. On a per farm basis, in Laguna, P2,262.76 and P2,297.19 were the 
returns above cash cost for improved and traditional rice varieties, respectively. 
The per hectare and per farm returns followed similar patterns, as shown in 
Table 10. 


In Rizal, the returns above cash cost ranged from PI, 674. 33 per 
hectare for the improved to Px,035 per hectare for the traditional varieties. 

Another measure of farm income was the return above non-cash costs. 

It was computed by subtracting the total non-cash costs from the total farm returns. 
It followed the same pattern as the returns above cash cost for both provinces. 

Returns to operator's labor and capital was also measured in terms of 
the net farm income. This was obtained by subtracting all farm expenses, both 
cash and non-cash costs excluding interests on capital and value of operator's 
labor, from total farm receipts. 

Returns to operator's labor would be another measure of returns. It 
was used to measure the income from labor of the operator and was obtained by 
deducting the interest on average capital investment from the net farm income. 

As was hypothesized, return to operator's farm labor was highest in the improved 
variety in both provinces. In Laguna, it is P352.01 per hectare from the im¬ 
proved varieties as compared to P433. 86 per hectare in the traditional varieties. 

In Rizal, it followed the same pattern, P659 per hectare for the improved 
varieties and P325 per hectare for the traditional varieties. 
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Percent return to capital represents the rate of earnings of the capital 
invested in the farm business. It was also used to measure the percent return to 
capital Invested in the growing of these two types of varieties. This measure was 
obtained by dividing the returns by capital investment for the year. This is a 
useful measure because it could serve as a guide in determining the opportunity 
cost of the capital invested in rice farming. On a per farm basis, the percent 
return to capital per farm was higher in Rizal than in Laguna. In lagima, the 
capital invested in improved and traditional varieties both earned an interest at the 
rate of 3 percent per farm and 3 percent per hectare. In Rizal, the percent 
return to capital was hi^er in the improved varieties, both on a per farm or a 
per hectare basis, as shown in Table 10. 


4.0 SUMMARY 

This paper shows the partial results on the costs and returns of growing 
improved and traditional rice varieties in the two provinces of Laguna and Rizal. 

The introduction of high-yielding or improved varieties together with the package of 
cultural practices and inputs brought about an increase in the farm income of 
farmers. The increase per hectare was nearly doubled for the improved varieties. 
Several studies reported that the cost of production per hectare was almost doubled 
for the improved varieties; this increase in the cost of production can be attributed 
to an increase in cash costs. This study also found that the improved varieties 
required more inputs in the form of seeds, fertilizer and chemicals. Labor inputs 
for caring for the plant, such as weeding, were also increased thus incurring 
additional cash costs. For harvesting and threshing, more had to be paid to handle 
the increase in yields. In Rizal, the Agricultural Development Council for Rizal 
was one of the extension arms of the Governor in its role of supporting the program 
of increased production of improved varieties. It has a price support program for 
IRS produced seeds which greatly helped the farmers in Rizal. In Laguna, due to 
the normal operation of the law of supply and demand, the prices of the improved 
varieties went down to as low as P14. 50 per cavan in 1967-68. Another problem 
faced by Laguna farmers is the low quality of rice due to the lack of drying facilities. 
Farmers without the facilities for drying or without access to a dryer were forced 
to sell their rice during harvest season at very low prices, to prevent the palay 
from accumulating molds and finally rotting. 

The presence of a regular source of irrigation plays an important role 
in the acceptance of improved varieties. Several farmers, when asked why they 
were still planting traditional rice varieties, said that it is very risky to venture 
into this business of planting improved vaiieties if you are only depending on rain 
for irrigation. In other words, physical factors like irrigation are critical in 
deciding whether to plant improved or traditional rice varieties. 



INCOME DISTRIBUTION PATTERNS OF 
RICE FARMS IN BICOL 

Moises L. Sardido—^ 


i;0 INTRODUCTION 

The attainment of national self-sufficiency and exportable surplus is a 
widely acknowledged technological breakthrough of rice production in the Hiilippines. 
A hi^er rice output growth, however, creates new policy problems. 

Initially, only farmers with better resources adopt new technology, and 
the higher profits obtained by these farmers may lead to a widening of the income 
distribution. Higher rice yields come mostly from lowland irrigated paddies 
accompanied by hi^er levels of technical inputs in the adoption of new varieties. 
This seems to suggest that there exists a widening gap in the income distribution 
in agriculture, both within and between types of farms. 

Secondly, the prospects of an export market for the Philippine rice appear 
not too promising. As other countries strive for self-sufficiency the total amount 
of rice traded internationally is declining along with world prices, and the export 
market is becoming extremely competitive. ^ 

In the farm level, the impact of increased rice production and declining 
rice prices will in turn affect resource allocation. Previous studies on hectarage 
competition between rice and other crops, showed that Philippine farmers are 
responsive to price changes. In areas where farmers can produce a variety of 
alternative crops, changes in rice price would cause a shift in hectarage utilization 
of farms. In theory, the marginal rate of substitution among crops will be equal 
to the ratio of their prices at the most profitable point. 


1/ Research Scholar, Department of Agricultural Economics, International 
Rice Research Institute. 

2/ See; (a) Efferson, J. N. and Sengelmann, K., "An Appraisal of Rice 
Drying, Storage, Processing and Marketing in the Pliilippines, " October 1969, The 
Ford Foundation, Manila, (b) Barker, R., "The World Rice Market and the 
Hiilippine Strategy for Export," Paper presented at the seminar on Rice Consump¬ 
tion and Marketing in the Philippines, December 5-6, 1969, IRRI. 

See; (a) Mangahas, M., Recto, A. E. and Ruttan, V. W., "Price and 
Market Relationships for Rice and Corn in the Philippines." Journal of Farm 
Economics. Vol. 48, No. 3, Part I, Aug. 1966, pp. 685-703. (b) Antiporta, Donato, 
"Competition for Hectarage: Rice Against Other Crops," Undergraduate Thesis, 
UPCA, 1965 (unpub.). Appendix summary of land utilization. 
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In anticipation of the above problems, alternatives to rice become im¬ 
portant in terms of increased income and productivity of resources. One of the 
research areas advocated is the development of multiple cropping with rice. 4/ 

At present multiple cropping with paddy rice is not practiced intensively 
in the I^iilippines. In Japan and Taiwan, however, the system has long been 
reported with success, and it is believed by advocates that its potential is promising 
in the Philippines as elsewhere in the tropics, ^us an experimental work, such as 
that of IRRI in Los Barios, is being conducted. —' 

But multiple cropping j^stems are determined by many factors, such as 
natural conditions, soil, irrigation, availability aiyi type of labor, capital, cultural 
practices, and the level of farmers' knowledge. — Among these, irrigation or 
effective water control, capital and farmers' knowledge, and cultural practices 
appear as technical constraints at present to the adoption of intensive multiple 
cropping with paddy rice in Philippine farms. Marketing problems of vegetables 
and root crops must also be solved before a profitable multiple cropping scheme 
could be achieved by farmers. It is, therefore, necessary to examine the rice 


4/ For background statement of this alternative see: (a) Barker, R., 
"Economic Problems Associated with Increased Rice Supplies," Paper presented 
at IRRI Rice Research Conference, April 28 - May 2, 1969, IRRI, mimeo. 

(b) Barker, R., "Economic Aspects of High-Yielding Varieties of Rice, With 
Special Reference to National Price Policies," FAQ Monthly Bulletin of Agricultu ¬ 
ral Economics and Statistics , Vol. 18, No. 6, June 1969. (c) Bradfield, R., 
"Opportunities for Increasing Food Production in Tropical Regions by Intensive 
Multiple Cropping," Paper presented at the meeting of the American Association 
for the Advancement of Science held on Dec. 1968, Dallas, Texas. 

^ A recently established multiple cropping departm<3nt headed by Dr. 
Richard Bradfield, who initiated the project at IRRI experiment station in 1965, 
has already attracted attention for its technical success in developing multiple 
cropping scheme. There is yet, however, no report of an analysis of its econo¬ 
mic aspects in terms of costs and returns and basic resource requirements as 
guide for farm recommendations. 

6/ For a discussion on multiple cropping practices see: (a) Wong, C. T., 
"Enlarging the Size of Farm Business Through Intensive Land Use in Hong Kong," 
in Farm Management Notes for Asia and the Far East . FAO, Bangkok, Thailand, 
Vol. IV, No. 2, July 1968. (b) Sawamura, Tohei, "A Study on the Cropping 
System of the Paddy Field in Japan," Bulletin of the National Institute of Agricul¬ 
tural Sciences . Series H, No. 2, July 1957, Nishigara, Tokyo, Japan, p. 191. 
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cropping systems now found in the Hiilippines and to determine under what condi¬ 
tions multiple cropping is likely to expand. Towards this goal, an exploratory 
study may provide a basis for further detailed investigations on the economics 
and technical aspects of multiple cropping in the Philippines. Hence, a study on 
income distribution, resource use and cropping patterns is being conducted in the 
Bicol region of the Philippines. The province of Albay was chosen as the location 
of the study since multiple cropping was known to be practiced in this area. 

This paper is a preliminary report of a part of the study. It only covers 
the following among the objectives of the study; 

1. Identify farm production patterns that exist for rice and for alterna¬ 
tives to rice in Albay Province, Bicol. 

2. Establish resource use, cost, and returns of farms with typical 
cropping patterns. 

3. Establish the income distribution pattern for farms both within and 
between these typical crop pattern groups. 

4. Determine the impact that the introduction of new varieties has had 
upon the income distribution pattern for these farms. 


2.0 METHODOLOGY AND ANALYSIS 

2.1 Sources and collection of data 

The farm survey method was employed in the collection of data throu^ 
personal interviews with sample farmers. Sample farms were selected by multi¬ 
stage and double-sampling scheme. 

The first large sample (N = 382) survey was conducted in April 1969, 
just immediately after the harvest of second crop of palay. This was mainly 
intended for the first objective, i.e., to identify the farm production patterns 
which exist for rice and for alternative crops in Albay province. Sample farmers 
were asked to state their crop hectarage from crop year 1964/65 to 1968/69. 

Then based on 1968/69 crop year farms were classified by cropping patterns. 

This provides the basis for selecting the farm types considered in the study. 

The three typical types of rice farms or cropping patterns included in 
the second phase of the survey are; 
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1. All lowland rice farms irrigated (LL). 

2. Lowland rice and other crop farms (LO), where lowland rice field is 
irrigated either with one or two crops of palay. 

3. Upland rice and other crops (UO). 

The san^jle farms drawn for each type was proportional to the large samples or 
phase I survey. Thus, the sample sizes were 51, 27, and 23 for LL, LO, and 
UO, respectively. 

TTie sample farm households v/ere interviev/ed on their farm production 
for crop year 1968/69. Other information which was used for the analysis was 
also recorded in the prepared interview schedules. 

2.2 Income analysis 

Farm income was initially measured as return above variable costs. 

This is computed by deducting total variable costs from total farm crop receipts. 
Value of crop receipts is calculated by multiplying total production by actual 
price received by farmers during sales of their crops. Quantity for home use 
and products not sold or held for sale were valued at the prevailing price during 
the survey. 

Items for variable costs are expenses for hirr/d labor, seeds, fertilizers, 
insecticides, weedicides, and other miscellaneous expenses such as rent for use 
of tools and equipment, work animals, and transportation costs for transporting 
supplies and products. Hired lalx)r which constitutes the hifdiest item of variable 
costs includes the value of services for harvesting and threshing of palay. 

In all farm types, incomes from livestock were not considered. These 
were either very small to be negligible or none at all. Farmers v/ith poultry 
and livestock as one major source of farm income were intentionally excluded 
from the sample farms. Tliis income measure (return above varia.J'^ costs) was 
used in analyzing the income differences between farm types and income distribu¬ 
tion patterns within and between the farm types. The method used in analyzing 
the n ature of income distribution are briefly describee in the presentation of 
results. Selected economic or management factors associated with income were 
also analyzed to explore their relevance. As in the case of income, the analysis 
of these factors are mainly descriptive, largely on their average gross relations 
to income variations. Further analysis by regression and correlation is not 
included in this presentation. 
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3.0 DISCUSSION OF RESULTS 

3.1 Farm alternatives and cropping patterns in Albay 

The major crops in Albay are rice, abaca, coconuts and several of 
vegetables and fruits. Twelve of the 17 municipalities of Albay have rice as one 
of the major crops, while the 5 other municipalities do not include rice as one 
of the major crops but just one of the minor crops, which are generally upland 
rice and rainfed paddies. Farming barrios and suburbs of Legaspi City have 
rice and vegetables as major crops. 

Table 1 shows the effective crop area utilization from crop year 1964/65 
to 1968/69, estimated from the present survey. 

Historically, Albay has been one of the top provinces in the production 
of abaca. But, this crop appears to be less important at present than before 
1960. The decline of this crop is not only true in the province but is nationwide - 
in all major abaca-producing areas, except Eastern Visayas,!/ due to the falling 
export market which has also been preceded by the mosaic disease devastation. 
From 1960 to the present, apparent shift from abaca to other crops is evident. 
Palay hectarage also showed a slight decline in the last two crop years. 

Except for the above-mentioned shift in abaca to other crops, there has 
been not much changes in cropping pattern in the area. For rice, the generally 
fixed hectarage and cropping pattern is largely due to the presence or absence 
of irrigation water supply than any other important single factor. Where water 
is available, two crops of rice is normally grown on most lowland rice farms 
which are generally known as the wet and dry or the first and second crop of 
rice. 


In the rainfed or water-deficient lowland rice farms, farmers either 
plant only one crop (wet season) or a significantly decreased hectarage for the 
second crop of rice (dry season). Short season crops, mainly root crops and 
vegetables, are planted in dry months in rotation with rice or separate areas in 
diversified rice farms. 

Other major crops which are perennial in nature, particularly coconuts, 
abaca, and some fruit trees, are mostly planted in higher topography areas and 
where irrigation is a difficult prospect. In these upland areas, upland rice is 
one of the major field crops. 


7/ See Antiporta, Donato, op.ctt. 
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TABLE 1. Percent effective crop area utilization, crop years 1964/65 
to 1968/69, Albay.* 


Crop** 

1964-65 

1965-66 

1966-67 

1967-68 

1968-69 

Palay 

34.28 

34.78 

34.31 

33.31 

33.12 

Coconut 

15.99 

15.79 

16.15 

16.98 

16.84 

Abaca 

11.86 

11.69 

11.63 

10.74 

10.86 

Com 

4.51 

4.49 

4.86 

4.77 

4.93 

Misc. root crops 

14.72 

14.84 

14.39 

14.53 

14.91 

Banana 

5.82 

5.80 

6.73 

5.78 

5.60 

Vegetables 

8.60 

8.36 

8.61 

9.75 

9.83 

Misc. fruit crops 

1.32 

1.37 

1.40 

1.27 

1.28 

Peanuts 

1.05 

1.05 

1.06 

1.06 

1.08 

Coffee 

0.94 

0.93 

0.94 

0.91 

0.69 

Cocoa 

0.91 

0.90 

0.92 

0.90 

0.85 


* Estimate is based on 383 sample farms from 19 sample barrios of 
5 sample towns, with sampling units in all stages drawn with equal probability. 

♦* Crops less than .50% of total area are excluded, e.g. sorghum. 
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Presently, however, farmers as individual producers still consider rice 
as a priority crop, and will likely remain to dominate most farmers* cropping 
program for the logical reason of its being the staple food item for the farm 
family. Multiple cropping with vegetables and root crops along with an integrated 
crop and livestock program hold great potential for the area should price relation¬ 
ships become unfavorable to rice. Soil and climatic conditions and potential for 
Irrigation favor multiple cropping, especially vegetables. 

Based on crop year 1968/69, the sample farms were classified according 
to crops grown or general cropping patterns. Table 2 shows that according to 
the percent of farms observed the typical rice farms are all-rice lowland irrigated, 
lowland rice and other crops (where lowland rice is irrigated), and upland rice 
and other crops. 

3.2 Comparison of income by farm types 

As stated earlier, only three types of rice farms or cropping patterns 
are considered in this study, (1) all lowland rice irrigated, 2 crops (LL), (2) low¬ 
land rice irrigated (1 or 2 crops rice) and other crops (LO), and (3) upland rice 
and other crops (UO). 

The average farm income by type of farm is presented in Table 3. 

The t-test showed that the difference in income per farm and per hectare between 
LL and LO farms are not statistically significant at 5 percent level of significance. 
This was due to the very high variability in the individual farm income. However, 
UO farm income is significantly lower than both tlie LL and LO farms per farm 
and per hectare. The income comparison seems to indicate that UO farms are 
the least productive among tlie three types of farms. 

3.3 Income distribution patterns 

Frequency histogram, Lorenz Curve, and Gini Ratio are used in 
analyzing the nature of the income distribution patterns. Greenwald (1963) —' 
stated that whenever inequality or concentration in some factors is being 
measured, a Lorenz Curve, which uses an arithmetic scale, is most commonly 
employed. Boyne (1965)£/ considered the Gini Ratio as a useful tool to summa¬ 
rize the degree of concentration of a given income distribution. 


Greenwald , W. I., Statistics for Economics (Maruzen Asian Edition), 
Charles E. Merrill Books, Inc., Maruzen Company, Ltd., 1963, pp. 24-26. 

^ Boyne, David H., "Changes in the Income Distribution in Agricul¬ 
ture, *'Jounia[_ofJFaTm_^^ Doc. 1965. 
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TABLE 2, Type of cropping pattern, Albay, 1968-69.* 


Type 

Percent 

Lowland rice only 

Irrigated 

38 

Non-Irrigated 

3 

Lowland rice and other crops 

Irrigated (rice) 

21 

Non-Irrigated (rice) 

4 

Upland rice only 

1 

Upland rice and other crops 

17 

Other crops (no rice) 

16 

Total 

100 


* Estimate is based on 382 random sample farmers from 19 
sample barrios of 5 sample towns. 
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TABLE 3. Comparison of income (return above variable costs) by type 
of farm, Albay, 1968-69. 


Farm typei/ 

Mean^^ 

(P) 

Lower limit 
.05 

Unner limit 
.05 

Per farm 




LL 

1130.a 

766 

1495 

LO 

1475 a 

795 

2154 

UO 

255 b 

171 

338 

Per hectare 




LL 

841a 

698 

984 

LO 

932 a 

701 

1163 

UO 

205 b 

150 

259 


J./LL - All-rice lowland rice farms, 2 crops irrigated. 

LO - Lowland rice and other crop farms, with lowland rice 
irrigated either one or 2 crops. 

UO - Upland rice and other crop farms. 

2/Apy two means followed by tlio same letter are not statistically 
different at 6% level of significance. 
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The Gini Ratio is derived from the Lorenz Curve. It is a concentration 
ratio, suggested by Gini, which measures the area of concentration of income to 
the area of the maximum possible concentration. The ratio equals zero if there 
is perfect equality, and unity if there is perfect inequality. 

Figure 1 shows the per farm distribution of income between the three 
types of farm, while Figures 2, 3 and 4 show the per farm distribution within 
farm types. It is apparent that income distribution is a function of farm type and 
size of farms. To remove the effect of farm size, a per hectare distribution is 
shown in Figure 5. 

Table 4 and Figures 6 and 7 provide comparison of the inequality of 
income distribution of three selected farm types, their combined distributions, 
and the palay farm income among lowland rice farms. 

The Gini Ratio shows the degree of inequality of farm income distribu¬ 
tion attributed to farm types both per farm and per hectare. Within each farm 
type, there is also relatively more concentration of higher income towards a 
few farms. Comparing the degree of concentravion between farm types, the "Gini 
Ratio" shows that there is a higher concentration among LO than LL farms, while 
among UO farms, there is a lesser degree of income inequality. As shown by 
the "Gini Ratio" it may be suggested tliat farm income distribution per hectare will 
vary less among farms of the same type. 

3.4 Impact of the introduction of new varieties on the income distribution pattern 

Numerous studies both experimental and farm surveys have consistently 
indicated the economic benefits in terms of increased income from the new and 
improved varieties. One objective of this study is to determine the impact that 
the introduction of new varieties has had on the income distribution pattern on 
typical farms. 

Figures 8 and 9 are a per farm income distribution of income of LL 
farms, which are purely rice lowland farms. It is clearly shown that only farms 
with new varieties achieved income levels higher than P600 per farm. But this 
does not eliminate the effect of farm size. 

Figures 10 and 11, with effect of farm size eliminated, show the effect 
of new varieties on the income distribution per hectare of all rice farms (LL, 

LO). There is a slight difference between tlie two seasons, except for an isolated 
case during the second crop, where a few farmers planting local varieties achieved 
the same hi{^iest income level as the new varieties. Close examination of these 
farms, however, ro\ealed that these farms did not employ much hired labor, 
which explains the high return above variable cost. Hired labor is the highest 
single variable cost item among the farms. 
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Fig. 1. Per farm income distribution (return above variable costs) of three types of farm, Albay, 
1968-1969. 
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Income per farm (P) 


Fig. 2 Per farm income distribution pattern (return above 
variable costs) within lowland rice farms (LL), Albay, 1968- 
1969. 
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Fig. 3. Per farm income distribution pattern (return above 
variable costs) within lowland rice and other crops (LO) farms, 
Albay, 1968-19f:9. 
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Fig. 4. Per farm income distribution pattern (return 
above variable costs) within upland rice and other 
crops (UO) farms, Albay, 1968-1969. 
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TABLE 4. Gini ^tio df the distribution of income (return above 
variable cost), Albay, 1968-1969. 


Farms 

*Gini Ratio (R) 

Per farm 

Lowland rice (LL) 

0.48 

Lowland rice and other crops (LO) 

0,56 

Upland rice and other crops (UO) 

0,40 

All farms combined (LL, LO, UO) 

0.55 

Per hectare 

Lowland rice (LL) 

0.33 

Lowland rice and other crops (LO) 

0.36 

Upland rice and other crops (UO) 

0.31 

All farms combined (LL, LO, UO) 

0.41 
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Fig. 6. liorenz curve and Gini Ratio of per farm and per 
hectare income (return above variable costs) among three 
rice farm types combined (LL, LO, UO), Albay, 1968-1969. 
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Cumulated percent of farms 

Fig. 7. Lorenz curves of income per farm (return above 
variable costs) by types of farm, Albay, 1968-1969. 
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Fig. 8. Effect of new varieties on per farm income distribution (return above variable costs) 
among lowland rice farms (LL). Albay. crop, 1968-1969. 
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Fig. 9. Effect of new varieties on per farm income distribution (return above variable costs) among 
lowland rice forms (LL), Albay, 2ud crop, 1968-1969. 
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Fig. 10. Effect of new varieties on tlie per hectare palay income distribution pattern (return above variable costs) among 
lowland rice farms, Albay, 1st crop, 1968-1969. 
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Fig. 11. Effect of new varieties on per hectare palay income distribution (return above variable costs) among 
lowland rice farms, Albay, 2nd crop, 1968-1969 
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Tlie analysis does not provide complete proof of the impact of the hi^- 
yielding varieties because there are no records of performance of farms before 
thqr adopted new varieties. 

3,5 Factors affecting income variability 

Farm management studies have long established empirical evidence that 
financial success in farming is dependent on various interrelated factors. These 
factors may be grouped into two categories; (1) those that farmer can influence 
or within his control, e.g., farm size, capital, etc., and (2) those that he can 
do nothing about or hardly influence alone, e.g., weather conditions, prices, etc. 

In this analysis, the variation in four factors - (1) farm size (cultivated 
area in hectare), (2) capital per hectare, (3) work units (labor per hectare), and 
(4) multiple cropping index - were compared with tlie variation in income. These 
factors are closely associated with cultivation intensity and, by and large, within 
the control or influence of the individual farmers. A simple tabular analysis is 
presented in Tables 5 through 8 for each type of farm. Each table indicates 
the main and related factors associated with income variability. 

Tne following generalization may be drawn from the analysis; 

(1) Income per hectare declines as tlio size of farm increases. No clear 
explanation can be drawn from the related factors for this relationship except in 
the case of LL farms where farm size and capital appears complementary. 

(2) Capital per hectare revealed an interesting relationship with income 
and related factors for LO farms. As shown in Table 6, tliere is a consistency 
of capital contribution in increasing income even as farm size varies. The 
relationship further suggests a proportion of farm capital, multiple cropping 
index, and labor. For LL and UO farms, the relationship between capital and 
income is not clear. 

(3) With the exception of LL farms, there is a consistent relationship 
of labor with income up to a certain extent (Table 7). Among LO and UO farms, 
opportunity for increasing income per hectare may be achieved through propor¬ 
tionate increase of labor with capital, subject to a certain lower limit of farm 
size. 


(4) Multiple cropping index does not show direct lelationship with 
income, as shown in Table 8. lliis implies that multiple cropping or crop 
diversification per se does not assure farmers of increased income. What 
appears crucial is proper choice of rotation or combination in relation to farm 
resources and product market. This needs a more, detailed study. Another 
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TABLE 5. Relation of size of farm to income, by type of farm, Albay, Bicol, 
1968-1969. 




Average related factors 

Return above 

Farm size 
(ha) 

No. of 
farms 

Capital 

(PAa) 

Work units 
(man-days/ha) 

variable costs 
(PAa) (P/farm) 


* 

Lowland rice (LL) 



< 1 

22 

1743 

296 

939 

481 

:il - l.B- 

15 

1314 

203 

673 

880 

2 - 2.9 

4 

617 

138 

589 

1325 

3/ 

10 

1096 

192 

752 

2856 



Lowland rice and other crops ^LO) 


< 1 

7 

1154 

207 

432 

277 

1 - 1.9 

6 

1588 

235 

676 

902 

2 - 2.9 

7 

1350 

153 

450 

1061 

3 / 

7 

731 

74 

331 

3577 



Upland rice and other crops (UO) 


< 1 

4 

835 

190 

132 

70 

1 - 1.9 

9 

1055 

85 

207 

268 

2-2.9 

3 

443 

65 

127 

257 

3/ 

7 

471 

61 

76 

351 
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TABLE 6. Relation of capital per hectare to income type of farm, 
Albay, Bicol, 1968/69. 


Capital per hectare 
in pesos (P) 

No. of 
farms 

.Average related.factors 
Cultivated M-C Work units 

area, ha. index—(man-days/ha) 

Retur n above 
variable costs 

Range 

Mean 

(P/ha) 

(P/farm) 




All-rice lowland rice farm (LL) 



< 600. 

434 

13 

1.77 

_a/ 

164 

581 

1028 

600 - 1100 

871 

14 

1.95 

- 

235 

790 

1539 

1101 - 2000 

1492 

13 

1.07 

- 

289 

692 

741 

> 2000 

3116 

11 

1.24 

- 

265 

958 

1192 




Lowland rice and other crops farm (LO) 


< 600 

283 

7 

7.56 

126 

74 

279 

2109 

600 - 1000 

774 

7 

4.46 

144 

173 

417 

1861 

1001 - 2000 

1321 

8 

1.19 

169 

199 

509 

608 

y 2000 

2840 

5 

2.20 

173 

226 

651 

1432 




Upland rice and other crops farm fUOl 


< 300 

181 

8 

3.31 

118 

59 

65 

217 

300 - 500 

407 

5 

2.00 

140 

138 

151 

301 

501 - 900 

677 

5 

1.48 

141 

87 

236 

348 

> 900 

1840 

5 

1.64 

128 

112 

107 

175 


\J M-C index 


effective crop area 
cultivated area 


X 100. 


^ M-C index is approximately constant for this farm type. 
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TABLE 7. Relation of work units to income, by types of farm, Albay, 
Bicol, 1968/69. 


Work units per 
hectare 

No. of 
farms 

Average related factors 
Cultivated M-C Capital 

area, ha. indexi' P/ha 

Return above 
variable costs 

Range 

Mean 

(PAa) 

(P/farm) 




All rice lowland rice farm ILL) 



< 160 

120 

13 

1.80 

- 

1176 

652 

1175 

160 - 220 

192 

16 

1.66 

- 

1291 

609 

1013 

221 - 260 

241 

13 

1.63 

- 

1231 

1018 

1664 

>260 

472 

9 

0.73 

- 

2171 

689 

504 




Lowland rice and other crops farm fLOl 


<100 

60 

8 

8.52 

114 

784 

205 

1749 

100 - 150 

127 

8 

2.56 

159 

1313 

637 

1632 

151 - 250 

214 

7 

1.61 

166 

1316 

842 

1352 

> 250 

363 

4 

1.20 

192 

1545 

688 

827 




Upland rice and other crops farm fUO) 


< 50 

38 

8 

3.65 

117 

1025 

68 

247 

50 - 90 

71 

6 

1.79 

125 

426 

158 

282 

91 - 130 

113 

5 

1.98 

122 

502 

189 

374 

> 130 

214 

4 

0.56 

175 

700 

186 

105 


effective crop area 


1/M-C index 


cultivated area 


X 100 
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TABLE 8. Relation of multiple cropping index to income Ijy type of farm, 
Albay, Bicol, 1968/69. 


Multiple cropping Average related factors _ Return above 

index _ No. of Cultivated Capital Work units variable costs 


Range 

Mean 

farms 

area (ha.) 

PAa 

(man-daysAa) 

(P/ha) 

(P/farm) 




Lowland rice and other crons farm (LO) 


< 120 

103 

8 

8.25 

875 

82 

177 

1459 

120 - 170 

147 

8 

3.02 

894 

132 

765 

2311 

171 - 199 

182 

6 

1.49 

1027 

209 

430 

640 

> 200 

205 

5 

1.13 

2371 

296 

1034 

1163 




Upland rice and other crops farm (UO> 



< 110 

100 

11 

2.51 

509 

85' 

113 

283 

110 - 140 

125 

5 

1.97 

1416 

67 

145 

287 

141 - 190 

155 

3 

3.69 

333 

70 

54 

199 

>190 

200 

4 

0.90 

: 597 

167 

203 

178 
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inference that can be drawn from the analysis in Table 8 is that labor and capital 
cannot substitute for each other to a greater extent without affecting the level of 
income under multi-crop farms. 


4.0 SUMMARY AND IMPLICATIONS 

(1) Typical types of rice farms in Albay province may be described as: 
all lowland rice farms, lowland rice and other crops, and upland rice and other 
crops. 


(2) Of the three types of farms studied in Albay, Bicol, upland rice 
farm is the least productive; upland farm income is about one-fifth that of lowland 
farms. 


(3) Per farm total income distribution between and within farm types 
in the study area is positively skewed, indicating that more farmers are in the 
lower levels of the income distribution. This was found to be largely due to the 
difference in type and size of farms. 

(4) Per hectare income distribution varies less widely than per farm. 
But the use of per hectare distribution may just obscure the true welfare condi¬ 
tions of farmers since size of farms varies greatly even for a given type and in 
a given region. 

(5) The new rice varieties may have affected the income distribution 
per farm. Even on the per hectare basis, more farmers able to adopt new 
varieties are in the advantageous side of the income scale. This finding lends 
some support to the widely held hypothesis that the new varieties will tend to 
widen the income distribution. If this is true, then the relevant question is to 
what extent, and what are the alternatives open to those not able to benefit from 
the rice technology? The question needs further investigation. 

(6) Some interesting relationships were revealed from the exploratory 
analysis of selected factors affecting income. But this type of analysis in the 
sense of two variable functional relationships cannot be a dependable basis in 
predicting incomes. The total effect of different combinations of factors can be 
specified by actually working out the multiple relationships between each com¬ 
bination of factors and incomes. 



THE PHILIPPINE FERTILIZER INDUSTRY: 

GROWTH AND CHANGE 

Randolph Barker 

1.0 INTRODUCTION 

The introduction of the new, high yielding varieties of rice in the 
Philippines increased the demand for fertilizer. The domestic fertilizer industry 
responded by expanding its capacity and its local distribution network, making it 
possible for essentially all commercial rice farmers to obtain the amount of fer¬ 
tilizer desired. In spite of these developments, only one of the four major 
fertilizer plants made a profit in 1968. This paper describes the growth of the 
fertilizer production and distribution system and discusses the difficulties currently 
encountered by the local industry. 

2.0 GROWTH OF IMPORTS AND DOMESTIC PRODUCTION 

Since 1950 the chemical fertilizer consumption of the Philippines h?,s 
been growing at an annual rate of about 9 percent based on the quantity of 
fertilizer imported and produced locally (Fig. 1). This rate understates the trut? 
growth since the composition of fertilizer has changed over the period. In 1950 
the bulk of the fertilizer was ammonium sulfate. At present, mixed fertilizers 
and urea make up a considerable share of the total. The nutrient content of a 
ton of fertilizer may have increased by as much as 30 percent. This would 
indicate a growth of about 10 percent over the 17-year period based on nutrients 
consumed. 

V Agricultural Economist, International Rice Research Institute. The 
author would like to acknowledge the contribution of Hilda C. Hamoy, Violeta G. 
Cordova, and Wilfredo M. Maldia who were responsible for the collection of 
most of the data. 
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Fig. 1 . Total Importsplus domestic producUon of Inorganic fertilizer, Philippines, 1950-1968. 
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2.1 Government activily 

From the period 1950 to 1954, US $10 million worth of fertilizer was 
imported trader the Economic and Technical Cooperation Agreement between the 
Philippines and the United States governments. Importation declined in 1954, 
but increased in the following year with the beginning of imports by the Sugar 
Producers Cooperative and Marketing Association (SPCMA). 

Under Republic Act 1609 (See Appendix Tables 2 and 3), the Agricultural 
Credit Administration (ACA, then the ACCFA) appropriated P45,513 thousand for 
the purchase and distribution of fertilizer over a period of seven crop years 
(1956/57 to 1962/63). Purchases were made principally from domestic producers 
and distributed at subsidized prices through the farmers' cooperatives. The 
subsidy represented more than 50 percent of the commercial retail price. 

Republic Act 2084 provided for the distribution of fertilizer specifically 
to rice and corn farmers at a 50 percent subsidy. Between 1958/59 and 1963/64 
a total of P44,541 thousand worth of fertilizer was distributed under this program. 
However, it is estimated that more than 50 percent of the fertilizer intended for 
rice and corn producers was diverted or resold for use on sugarcane or other 
crops. Another difficulty with the program was the disproportionate acquisition 
of mixed vs nitrogenous fertilizers relative to local farm demand. 

In 1964 the ACA terminated its fertilizer subsidy program, but it con¬ 
tinues to sell fertilizer through cooperatives qt rates slightly below the current 
commercial level. The passage of Republic Act 3050 in June 1961 removed 
impoirt duties on fertilizer for farmers' cooperatives. This tariff, which amounts 
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to 20 percent of the C&F value (cost plus freight to the Philippines), was re¬ 
instated for cooperatives in 1965, but imports by cooperatives are currently 
exemptvsd from the 7 percent advanced sales tax required of all private importa¬ 
tion and domestic production. 

2.2 Domestic production 

The fertilizer industry in the Philippines is at present composed of 
four inorganic fertilizer plants, three organic plants, and several small importer- 
compounder plants. The four inorganic plants which make up 90 percent of total 
fertilizer production, are shown in Table 1 together with rated capacities and 
actual production for the three-year period 1966 to 1968. There is some question 
as to whether the listed capacity can actually be achieved. Some observers 
would place the present production capability of the industry well below the capa¬ 
cities shown. 

The first of the local plants to begin operation, the Maria Cristina, 
was operated under the National Power Corporation from 1951 until 1960 at which 
time it was purchased by the Marcelo Steel Corporation. The initial domestic 
production was oriented toward the demands of the sugar industry. A 1964 
survq^ by the Market Research Division of the San Miguel Corporation (See 
Appendix Table 4) showed that 144,000 metric tons of fertilizer or 49 percent 
of the fertilizer was being used on the approximately 300,000 hectares of 
sugarcane land while 79,000 metric tons or 27 percent of consumption was being 
used on 3 million hectares of rice. Of course, most of this hectarage planted 


to rice received no fertilizer. 



TABLE 1. Capacity and actual production of the four domestic fertilizer plants, Philippines, 1966 to 1968. 
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In spite of government activities, which were sometimes in conflict with 
the development of private local production and distribution, the domestic fertilizer 
industry continued to grow. However, until recently, the Philippine government has 
been the main supplier of fertilizer to the rice industry. A major shift came with 
the end of the government subsidy program in 1964 and the opening of the ESFAC 
plant in mid-1966. The latter event coincided fortuitously with the initial Institute 
release of 50 tons of IRS seed to the Philippine government. 

In 1968 the domestic production of 244 thousand metric tons represented 
more than one-half of total production plus imports, but this was less than 50 
percent of rated domestic plant capacity. The low utilization of domestic capacity 
appeared to be due to: (1) continued competition from direct imports particularly 
in the sugar industry, (2) difficulties relating to plant operation, and (3) the failure 
of plant capacity to match, product ly product, local demand. 

3.0 THE DISTRIBUTION SYSTEM 

The fertilizer distribution system in the Philippines can be characterized 
only by describing the way in which fertilizer is transferred from the company to 
the farmer. The methods employed ty each company and ty the government differ 
considerably. 

For the first three companies to enter the fertilizer business - Maria 
Cristina, Chemphil, and Atlas - the relationship between the company and the 
farmer has been passive. Fertilizer is sold by the company to distributors or 
outlets; beyond this point the company has no direct interest. Distributors may in 
turn sell their fertilizer to retail dealers of their ov/n choosing who in turn sell 
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to farmers. Consider, fpr example, the system employed by Atlas. It delivers 
fertilizer to its 14 regional distributors located throughout the Philippines. The 
regional distributors in turn select their dealers, who are for the most part 
store owners engaged in selling a wide range of other products. There are about 
500 retail stores handling Atlas fertilizer products (Table 2). 

The system adopted by ESFAC is based upon a more direct relationship 
among Company, retail dealer, and farmer. A dealer is selected by the company 
and undergoes six months of training in the technical aspects of fertilizer use, 
and in business management and salesmanship. At the end of the training period 
he is awarded a one-year contract to sell only ESFAC products, and is referred 
to as an Agroservice dealer. There were more than 400 such dealers in the 
Philippines in 1968 (Table 2). The company employs a trade name for its products, 
ENGRO, and carries on aggressive nationwide sales and advertising cam;Taign to 
encourage farmers ta use more fertilizer in general and its product m particular. 

The ACA has 155 local warehouses. About 130 district fertilizer agents 
serve as liaison officers between the farmers' cooperatives (FACOMAS) and the 
district warehouses. However, because of the lack of field personnel, the district 
farmer agents are more often salesmen than liaison officers. Each is assigned 
a number of towns. Where there are no active farmers' cooperatives, outlets 
are designated by the ACA branch office. Fertilizer stocks are normally kept in 
warehouses of the no longer active cooperatives and assigned for distribution during 


certain days of the week. 



6-8 


TABLE 2. Distribution of domestic fertilizer dealers by region and company, 
Philippines, 1968.* 


Reirion 

ESFAC 

Atlas 

Ma. 

Cristina 

Chemphil 

ACA 

Total 

Ilocos 

23 

35 

31 

11 

7 

107 

Cagayan 

32 

13 

13 

20 

6 

84 

Central Luzon 

89 

123 

103 

15 

44 

374 

Southern Tagalog 

61 

75 

99 

9 

19 

263 

Bicol 

36 

33 

6 

- 

5 

80 

E. Visayas 

24 

86 

4 


- 11 

125 

W. Visayas 

47 

32 

14 

2 

ii' 

106 

N & E ivIindaitEO 

38 

36 

11 

1 

12 

98 

S & W Mindanao 

S3 

71 

24 

2 

15 

165 

Total 

403 

604 

305 

60 

• 

130 

1,402 


Total private fertilizer dealers: 1,272 
Total ACA district fertilizer agents: 130 


* Source of basic data; Fertilizer Institute of the Philippines 
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In order to learn more about the distribution system, two surveys were 
conducted of retail dealers and outlets. The first survey, undertaken in the latter 
part of 1968, involved 122 retail dealers in 12 major rice growing provinces. 

This number represented a 20 percent sample of all dealers. The second survey, 
conducted in early 1969, included a complete enumeration of all dealers in Laguna 
Province. 

3.1 Survey of dealers in 12 provinces 

The 12 rlcc-producing provinces selected for the survey included: Bulacan, 
Pampanga, Nueva Ecija, Pangasinan, and Tarlac in Central Luzon; Laguna in the 
Southern Tagalog region; Albay in Bicol; Ilocos Sur and Cagayan in Northern 
Luzon, Iloilo and Leyte in the Visayas; and Cotabato in Mindanao. 

Based on the survey, a chart (Fig. 2) was dra\vn to indicate the rate of 
growth of the retail fertilizer outlets in the major rice-producing areas. There was 
no evidence to show that growth had been more rapid in any particular region, thus, 
all provinces are combined in the graph. In developing the chart, the survey was 
weighted to adjust for the fact that the sample did not reflect accurately the per¬ 
centage of dealers represented by a given company in a given province. This 
adjustment was essential because the time at which a company dealer began to sell 
fertilizer was closely related to the start-up date of the company's fertilizer plant. 
Thus, one can observe an increase in the number of retail outlets after 1958 with 
the opening of the Atlas Fertilizer plant, and an even greater increase from 1966 
with the opening of the ESFAC plant. 
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The figure is only a rough approximation of the situation since there 
have been many unrecorded changes. Many dealers have gone out of business; 
others started selling, stopped temporarily, then started selling again. Of the 
origfinal sample drawn, 13 percent were not operating at the time of the interview, 

6 percent were non-existent, and 4 percent had never been fertilizer dealers. 

The majority of the dealers, provide credit to a selected number of 
their customers although the fertilizer companies themselves do not extend credit 
to the dealers. The ESFAC dealers in particular do soil testing and to a lesser 
extent run demonstration farms. Nearly all dealers make x'ecommendations on 
the type and amount of fertilizer to apply. The majority also make recommenda¬ 
tions on time of application. The source of information or basis for these 
recommendations varies, but the most important is the company itself through 
company publications and technical fertilizer recommendations. Apparently, 
dealers rely very little on extension workers for information. 

The price per bag of feirtilizer paid by farmers, as reported by the 
dealers interviewed, is shown in Table 3. The price is highest in those areas 
with the longest overland haul, Cagayan and Albay. It is lowest for ammonium 
sulfate and urea in Pampanga, which is a major sugar producing area in Central 
Luzon. Some of the fertilizer purchased through the sugar cooperatives undoubtedly 
finds its way to rice paddies, irarmers pay about one-third more per kilogram 
of elemental nitrogen in the form of ammonium sulfate vs urea. 
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TABLE 3, Average price per bag paid by farmers for fertilizer purchased 
from private and government sources in 12 leading rice 
provinces, Philippines, 1968. S/ 



Ammonium 

Sulfate 

Urea 

12-12-12 


(^) 

(P) 

(P) 

Central Luzon 




Bulacan 

13.80 

24.40 

16.20 

Pampanga 

12.00 

21.90 

17.00 

Nueva Ecija 

13.50 

23.80 

17.16, 

Tarlac 

14.90 

23.90 

17.60 

Pangasinan 

14.10 

24.45 

17.25 

Other 




Laguna 

13.80 

24.40 

18.50 

Cagayan 

16.50 

27.50 

22.50 

Ilocos Sur 

14.40 

25.16 

20.76 

Albay 

16.50 

26.50 

18.25 

noilo 

13.20 

22.50 

TL7.00 

Leyte 

15.00 

23.25 

19.00 

Cotabato 

15.30 

26.60 

19.00 

Government^^ 




ACA 

12.50 

- 

15.00 


a/All types of fertilizers are in 45 kg bags except urea which has 50 kg, 
^Government prices are uniform throug^iout. 
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3.2 Survey of Laguna dealers 

A. complete enumeration of fertilizer dealers in Laguna was made in 
1969 to provide more details concerning the distribution system in a single 
province,—^ There were 34 dealers serving the province (which excludes the 
sugar cooperatives who supply fertilizer to their members). These 34 dealers 
served an estimated 6,345 buyers in 1967 and 1968, approximately 80 percent of 
whom v/ere growing rice. Thus, on the average, one dealer served about 185 
buyers (but indirectly a larger number of farm operators since landowners 
frequently buy fertilizer for their tenants). 

The volume of business, however, varied considerably between dealers 
as illustrated in Table 4. In this table, firms have been divided into three 
groups by size. The large dealers, 15 of the 34, account for more than 90 
percent of the sales volume. Not all of the fertilizer was sold directly to the 
farm. In many instances, smaller dealers purchased supplies from larger 
dealers. 

The breakdown of sales by type of fertilizer is shown in Table 5. 
Laguna rice farmers show a strong preference for nitrogenous fertilizers. Sales 
of ammonium sulfate exceed urea. Approximately two-thirds of the ammonium 
sulfate was imported and sold by the German based firm Rustics. ESFAC was 
the major seller of urea. 

2/ For a more detailed discussion of the Laguna survey, see Wilfredo 
C. Maldia, Pattern of Purchase and Distribution of Fertilizer by Dealers in 
Laguna, 1967-68. Unpublished Master's thesis. University of the Philippines 
College of Agriculture, 1969. 
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TABLE 4. Volume of fertilizer sold per year ty type and by size of business, 
34 dealers, Laguna, 1967-68. 




Average _ Type of fertilizer 


Size 

No. 

dealers 

employees 
per firm 

Ammonium 

Sulfate 

Urea 

Complete 

mix 

All 

types 





(Pesos) 



Small (below 
PIO.OOO) 

10 

1.6 

24,960 

15,969 

5,493 

46,422 

Medium (P10,000 
to P20,000) 

9 

\ 

2.4 

105,450 

54,090 

7,712 

167,252 

Large (P20,000 
above) 

15 

3.0 

1,007,387 1 

,145,133 

266,408 

2,488,928 

All dealers 

34 


1,207;797 1, 

,215,192 

279,613 

2,702,602 
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TABLE 5. Quantity of fertilizer procured hy type, 34 dealers. 
Laguna, 1967-68. 



Tvoe of fertilizer 

■a/. 



Source 

Ammonium 

Sulfate 

Urea 

Complete 

mix 

Total 




(bags) 




Domestic- 

30,080 

29,450 

9,556 

69,086 


Imported 

57,000 

21,820 

650 

79,470 


Total 

87,080 

51,270 

10,206 

148,556 



a/ One bag of Urea normally weighs 50 kg. while one bag of other 
type weighs 45 kg. 

b/Sales of ESFAC are defined as domestic, although the company 
was both importing and producing fertilizer locally duriiig this period. 
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Taking into account the sales between dealers, and the sales to non¬ 
rice farmers, perhaps 100 thousand bags of fertilizer were used on the 32,000 
thousand crop hectares of rice in Laguna. This would represent approximately 
3 bags of fertilizer per hectare or 45 kilograms actual nitrogen per hectare per 
crop. 

The procurement and sales price for fertilizer is shown by size of 
firm and by type of fertilizer in Table 6. There is approximately a 10 percent 
mark-up for dealer services and profit. The large firms purchase and sell fer¬ 
tilizer at about 5 percent less than the small firms. 

4.0 PROBLEMS CONFRONTING THE INDUSTRY 

In spite of the rapid growth of the industry and the favorable outlook 
for fertilizer demand, the current situation cannot be described as "healthy”. 

The situation can best be understood by examining the way in which fertilizer is 
priced. 

4.1 Pricing of fertilizer 

The domestic price of fertilizer is related to the import cost. The 
example below indicates how the Import cost is calculated for ammonium 
sulfate and urea delivered to the Philippines from Japan at approximately US $45 
and US $75 per metric ton (C&F), respectively: 
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TABLE 6. Average procurement and sale price size of firm and 
type of fertilizer, 34 dealers, Laguna, 1967-1968. 


Type of fertilizer 


Size 

No. 

dealers 

Ammonium 

Sulfate 

Urea 

Complete 

mix 




(Pesos) 


Small (below P10,000) 

10 




Procurement 


13.25 

22.39 

21.66 

Sales 


,14.47 

.24.38 

24.10 

Medium (P10,000 to 
P20,000) 

/- 

9 

>, ,, , 



Procurement 


13.00 

22.01 

19.68 

Sales 


14.25 

24.04 

21.66 

Large (P2,000 above) 

15 




Procurement 


12.71 

21.64 

19.63 

Sales 


13.81 

23.65 

21.48 

All dealers 

34 




Procurement 


12.99 

21.90 

19.82 

Sales 


14.18 

23.90 

21.81 
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Imported fertilizer 



Ammonium Sulfate 

Urea 

C&F value per metric ton 

P175.50 

P292.50 

duly 

35.10 

14.60 

other charges 

17.50 

17.50 

advanced sales tax 

16.00 

22.70 

Landed port 

P244.10 

P347.30 

Price per bag at port for 
cooperative 

P 10.25 

P 16.25 

Price per bag at port for 
private importer 

P 11.00 

P 17.35 


The duty is 20 percent for ammonimn sulfate and 5 percent for urea. The advanced 
sales tax of 7 percent need not be paid if the fertilizer is imported and sold 
through the cooperatives. However, domestic producers must pay an advance sales 
tax on all sales, putting them at a relative disadvantage in making sales to coope¬ 
ratives. 


The difference between price landed port and the retail price offered by 
the dealer, as shown in Tables 2 and 5, represents the cost of transportation to 
the warehouse, warehousing, transportation to the dealer, and profit mark-ups. In 
Nueva Ecija, for example, averaging urea and ammoniiun sulfate, the total mark-up 
from port to dealer would represent 23 percent of dealer price, whereas, in the 
more remote Cagayan Valley the mark-up would represent about 35 percent of the 
dealer price. 

It is not possible to determine the profit margins of local producers. 
However, only the Atlas Fertilizer Company showed a profit in 1968 while EHFAC 
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shov/ed substantial losses. The local industry complains that it is burdened ly 
under-protection, and is harassed by unfair competition and in some cases 
"dumping" of fertilizer by foreign firms. Why does this occur? 

4.2 Economies of size 

Unlike the production of many farm crops, the production of fertilizer 
requires the use of inputs which are not divisible. Whether in advanced or in 
developing countries, cheap fertilizer is produced in large plants which can take 
advantage of substantial economies of size. Most developing countries do not have 
the initial local demand for fertilizer to warrant the construction of large scale 
plants. Over the short run, plants of smaller capacity are frequently constructed 
in line with the policy objective of creating a local industry. The economies of 
size, however, continue to point in the direction of concentration of world fertilizer 
production in large plants. This is particularly true for nitrogen, the most 
important fertilizer element for Philippine agriculture. The development of the 
revolutionary new Kellogg method of producing ammonia in 1965 made it possible 
to nearly cut in half the cost ly more than trippling the plant size from 300 to 
1,000 tons of ammonia per day. 

4.3 Recent developments 

Partly as a consequence of new technological developments, world supply 
of fertilizer has been growing somewhat more rapidly than world demand in the 
last few years. As a result, major world exporters such as Japan, Europe, 
and the United States have found stiff competition in international trade. To 
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capture markets, they have sometimes foimd it necessary to lower export prices 
covering only operating costs. However, there is no sign that this "unfair com¬ 
petition" or "dumping" will abate in the near future. 

Given the industry structure that exists in the Philippines, where three of 
the four local plants must be considered small by international standards, there are 
three alternatives for the future: 

(1) maintain the local industry by the continuance or perhaps even the 
eventual increase of the current tariff levels. 

(2) allow competition from imports to force up costs and erode the profit 
margins of local plants, and eventually force closure. 

(3) follow step (1) above but subsidize the price of fertilizer to farmers. 
None of these alternatives are palatable. It is largely a matter of deciding who 
should bear the cost. 

In spite of this rather gloomy outlook for the local industry, it is surprising 
to find consideration being given to the construction of two new plants, one by the 
Marcelo industrial group, which now operates the Maria Cristina plant, and a second 
by the sugar producers cooperatives. 

5.0 CONCLUSIONS 

The fertilizer industry of the Philippines has undergone a dramatic change 
in the past decade. Fertilizer production and distribution started as a government 
monopoly, but has gradually shifted to the private sector. Private sector sales were 
at first concentrated on the sugar industrj' but have now spread to rice and corn aided 
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fay the development of new fertilizer responsive varieties. The aggresive sales 
policy of companies such as ESFAC and Rustlca has added a new dimension to the 
industry. 

The growth of the domestic industry raises some interesting questions 
regarding ,ne future structure of the industry. Farmers have benefitted from the 
industry's development of the local distribution system. Considering the services 
provided and the cost of transportation and marketing, farm fertilizer prices are 
currently well in line with those of other Asian countries. At the same time, it may 
be difficult for Philippine farmers to benefit from recent technological advances in 
fertilizer manufacture which wi!'.l mean cheaper fertilizer for farmers in many parts 
of the world. Further expansion of the domestic industry would almost certainly 
have to be accompanied by higher protective tariffs. 
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APPENDIX TABLE 1. Total available supply of inorganic fertilizer, 

1950-1968 (in metric tons). 


Year 

(1) 

Total supply 
(2) 

Importation 

(3) 

% of total 
(4) 

Local 

production 

(5) 

% of total 
(6) 

1950 

106,803 

106,803 

100.0 

- 

- 

1951 

108,279 

108,279 

100.0 

- 

- 

1952 

168,506 

168,506 

100.0. 


- 

1953 

147,923 

139,452 

94.3 

8,471 

5.7 

1954 

104,604 

70,077 

67.0 

34,527 

33.0 

23.1 

1955 

141,354 

108,682 

76.9 

32,672 

1956 

95,439 

69,056 

72.4 

26,383 

27.6 

1957 

191,960 

160,958 

83.8 

31,002 

16.2 

1958 

159,195 

119,306 

74.9 

39,889 

25.1 

1959 

297,718 

223,638 

75.1 

74,080 

24.9 

1960 

200,612 

145,867 

72.7 

54,745 

27.3 

1961 

253,208 

185,589 

73.3 

67,619 

26.7 

1962 

409,420 

317,589 

77.6 

91,831 

22.4 

1963 

188,129 

95,674 

50.9 

92,455 

49.1 

1964 

321,405 

224,233 

69.8 

97,172 

30.2 

1965 

342,625 

242,413 

70.8 

100,212 

29.2 

1966 

230,737 

116,605 

50.5 

114,132 

49.5 

1967 

421,864 

190,490 

45.2 

231,574 

54.8 

1968 

464,216 

220,427 

47.5 

243,789* 

52.5 


Source: Fertilizer Institute of the Philippines exckiding 1953-1957 production figures 


provided by Rafael Paguio of the Marcelo Steel Corporation, and 1958-1959 
production by Central Bank. 

* Maria Cristina's normal production is 50,000 M. T. but the 8-month labor strike 
upset its production. 
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APPENDIX TABLE 2. Fertilizer procured and distributed under RA 1609 

(in thousand). 


Fiscal 

Year 

Fertilizer orocured 
Bags Metric tons 

Fertilizer distributed 
Bags ■ Mefrid tons 

No. of ha. 
fertilizer 

No. of farmers 
served 

1956-57 

-- 

- 

- 

- 

- 

- 

1957-58 

2,314 

105 

1,973 

89 

393 

131 

1958-59 

- 


134 

6 

27 

9 

1959-60 

359 

18 

313 

14 

62 

21 

1960-6i 

- 

- 

52 

2 

10 

3 

1961-62 

1,279 

58 

381 

17 

112 

. 54 

1962-63 

679 

31 

1,066 

48 

279 

152 

1963-64 

- 

- 

392 

18 

78 

26 

Total 

4,661 

212 

4,319 

194 

961 

396 


Source: Agricultural Credit Administration. 
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APPENDIX TABLE 3. Appropriation and actual fund releases under RA 1609 

and RA 2084 (in 1000 pesos). 


Year 

RA 1609 

RA 2084 

Appropriation 

Fund releases 

Appropriation 

Fund releases 

1956-57 

20,000 

5,000 



1967-58 

tl 

10,300 



1958-59 

II 

7,547 

13,000 

11,094 

1959-60 

If 

- 

If 

11,229 

1960-61 

If 

•-4,760 

tl 

6,947 

1961-62 

ff 

11,916 

It 

4,050 

1962-63 

- 

3,000 

12,600 

8,460 

1963-64 

- 

- 

17,600 

2,751 

Total 

120,000 

42,513 

82,200 

44,541 


Source: Agricultural Credit Administration. 









APPENDIX TABLE 4. Breakdown of 1964 fertilizer consumption by area and by crop. 
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PUMP IRRIGATION IN LAGUNA, BATANGAS AND 
QUEZON, 1967-1968 

Zenaida F. Toquero— 


1.0 INTRODUCTION 

1.1 Importance of the study 

Pump irrigation systems are being installed in many different areas of 
the Hiilippines. Creeks are being tapped, deep wells sunk and both shallow tube- 
wells and open wells are expanding in number. 

Does pump irrigation pay? Even without studying the economics of 
pump irrigation in detail one might be inclined to hazard a guess that it must pay, 
otherwise the demand for irrigation pumps would be much weaker than is evident. 

In answering most questions relating economics and agriculture, however, 
generalizations are hazardous. The field of pump irrigation is no exception. A 
definitive answer to the question posed above implies a prior set of answers to a 
series of questions each of which affects the income earning potential of pump 
irrigation. In brief, some of these are: 

Wliat yields can be expected under pump irrigation? 

What is the productivity olt other inputs used in conjunction with 
irrigation water? 

How large an investment is necessary and how wide an area can 
be served by the resulting installation? 

Will the discharge from the well remain constant over the season 
or will it fluctuate? 

What effects does the incidence of pests and diseases have on 
potential retarns from pump irrigation? 

Even where answers to these questions are available, they cannot be 
applied over an entire area. The pattern of answers will vary between localities 
and among farms in the same locality. 


V Research Assistant, Department of Agricultural Economics, U. P. 
College of Agriculture. 
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1.2 Objectives of the study 


Ihis study aims to: 

a) determine the initial investment, operating and maintenance cost 

of the pump irrigation system 

b) study the farm management practices and experiences of farmers 

using pumps 

c) study the problems involved in maintaining a system and learn 

about any condition which may prevent farmers from utilizing 
their land and water resources to the fullest extent; and 

d) determine the profitability of palay production in pump irrigated 

farms by analyzing the costs and returns involved. 


2.0 METHODOLOGY 

Ihis study was conducted in crop year 1967/68 in three northwestern 
towns of Laguna, namely: Cabuyao, Sta. Rosa and Bifian, and in San Juan, 
Batangas and Sariaya, Quezon. A total of 61 pump irrigation systems serving a 
total of 175 lowland rice farms comprised the sample. Pumps were selected on 
the basis of their accessibility to the road. All farms served by these systems 
were included in the sample. 

Information about production and irrigation practices including costs 
and returns to pump use was collected from the farmer users. Data on initial 
cost of the system as well as its operating and maintenance expenses were taken 
from the pump owners as well as water tenders. 


3.0 


THE PUMP IRRIGATION SYSTEM 


3.1 Description 

The majority of the pump systems studied were owned by the landlord 
but were used and operated by the tenants. They were of the centrifugal type 
driven by diesel engines. The pump transmits its power from the prime movers 
to the pump either through direct coupling or through a belt. On the average, a 
pump operates for about 13 hours a day consuming about 3. 5 gallons of diesel. 

Pumps studied in Laguna were bought and installed through private 
dealers and contractors with brake horsepower (BHP) ranging from 3.0 to 8.0. 
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Most of the systems were installed in the late fifties, some as early as 1956 and 
some as late as 1963. Itie capacity of the average pump was about 260 gpm, 
consuming an average of 2.70 gallons of diesel in 12 hours. The average area 
irrigated per system was 7 hectares. 

In Sariaya, Quezon, pumps studied were all obtained throu^ the 
Irrigation Service Unit (ISU) on a 15-year amortization period plus a 6 percent 
interest on the unpaid balance. Most of the systems were installed in 1965-1966 
with BHP ranging from 6 to 6.5. Pump capacity was 300 gallons per minute 
with a fuel consumption of 2.86 gallons of diesel in 16.5 hours. The average 
area irrigated per system was 12 hectares. Most systems in Sariaya have open 
drilled wells and only a few have the closed wells common in Laguna and Batangas. 

Bigger pumps with BHP ranging from 10 to 25 were studied in San 
Juan, Batangas. Similar to Sariaya, most of the systems were obtained through 
the ISU on a 15-year amortization period plus 6 percent interest on the unpaid 
balance.. Most of the systems were installed between 1963 and 1967. Fuel con¬ 
sumption averaged 4.85 gallons in 10 hours with a pump capacity of 540 gallons 
per minute. The average area irrigated per system was 27 hectares. 

One big difference noted between ISU and privately manufactured pumps 
is in the price of diesel used. ISU pump owners were given quotas of 100 liters 
per horsepower per season of diesel at the rate of 8-1/3 centavos per liter, 
whereas private pump owners obtained their diesel from private sources at a 
commercial rate of 17 centavos per liter. However, ISU pump owners were 
required to provide large containers for these quotas which often posed a big 
problem for them. 

3.2 Reasons for installing the system 

The most common reason for installing the system is to increase 
production and income as reported by 62 out of 203 responses. Other reasons 
given for pump installation fall within this general purpose. (Table 1) 

l\venty-nine percent of the total responses wanted to increase area 
cultivated and enable double-cropping; 21 percent wanted to solve inadequate 
water supply while 9 percent wanted to safeguard against drought. Others installed 
the system to facilitate weeding and other farm operations. Some mentioned 
non-economic reasons, such as keeping up with the popular use of pumps and 
because it is the desire of the landlord. One farmer installed the system for 
business purposes; i. e., to rent out the pump to other farmers at a certain fee. 
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table 1. Reasons for installing the pump irrigation system. 



Laauna 

Batanaas 

Quezon 

All Prov. 

N0..2:/ 


No.5:/ 


No.i/ 


No.^ 


To increase production 









and income 

44 

36 

8 j 

19 

10 

26 

62 

32 

To increase size of 

' 

' 







area and enable 


i 1 







double-cropping 

22 

13 

22 

51 

15 

40 

59 

29 

To solve problem of 


' 







inadequate water 









supply 

31 

26 1 

7 

16 

5 

13 

43 

21 

To safeguard against 

, 1 


t ' 






drought 

14 i 

I 

' 11 

( 

— 

4 

10 

18 

9 

To facilitate weeding 

! 

1 

I , 


t 




and other farm 









operations 

6 

5 , 

1 

5 

12 

3 

8 

14 

7 

To keep up with the 


} 

1 






popular use of pumps 

5 

4 

I .. 

- 

- 

^ - 

5 

2 

For business purposes 

- 

- 

1 

( 

* 2 

- 

- 

1 


Desire of landlord 

- 

- 

- 

- 

1 

3 

1 

s/ 

Total responses 

122 

100 

43 

100 

38 

100 

203 

100 

Number of farmers 

87 


53 


35 


175 



a/ Some reported more than one reason for installing the pump system, 
b/ Based on total responses, 
c/ Less than one percent. 
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3.3 Initial capital investment on pump 

The initial cost of the system averaged ^3,934 for privately installed 
pumps and P9,343 for ISU pumps. Tliis cost includes the value of the engine, 
the pump, the housing, installation and drilling. (Table 2). 

The biggest item of investment in case of privately owned pumps was 
the cost of pump and engine, accounting for 63 percent of the total capital invested. 
This was followed by the cost of installation which includes drilling, casing, pipes 
and fittings and other costs associated with pump set-up. 

In the case of ISU pumps, the biggest item of investment was the pump 
house amounting to about P4,355. Tlie value of pump and engine accounted for 
40 percent of the total capital, followed by cost of installation (13 percent). 

In general, the area irrigated per system increased with the size of 
the pump (BHP). The same v/as true with the investment cost of the system. 

Pumps with lower BHP cost much less than those v/ith 10 to 25 BHP. 

3.4 Number of users per system and arrangement in pump use 

The number of users per pump system ranged from 1 to 23 farmers, 
Batangas pumps has the greatest number of users per system, ranging from 6 
to 23, followed by Quezon pumps with 3 to 11. The least number was noted in 
Laguna pumps with 1 to 5 users. (Table 3) 

In Laguna, most of the systems were used by a single individual 
where he himself decided when and how much to irrigate his field. It was only 
in case of pump breakdown that he consulted the landlord. In case of 2 to 5 
users per system, a verbal agreement was made as regards water use depending 
on the size of farm, distance from the pumping unit and fai'm operations being 
performed. In case of water shortage, farmers took turns in the planting of a 
second crop. 

In case of Sariaya pumps, the distribution of water was regulated by 
a water tender who was usually a tenant of the farm. His compensation was a 
percentage of the irrigation fee paid by the farmer-user. This fee was in cavans 
of palay amounting to 10 to 15 percent of the gross harvest, excluding harvester 
and thresher's share. The irrigation fee covers the cost of operating and main¬ 
taining the system. 

Similar to Sariaya pumps, a ;water tender was hired to regulate water 
use among tenants using Batangas pumps. His compensation was either a fixed 
salary or a certain percentage of the harvest, or both. A much hi^er rate, 

20 percent, was charged for the use of the system. 























TABLE 3. Number of users per system. 



LAGUNA 


BATANGAS 

QUEZON 

Number of 
users 

Number of 

systems 

reporting 

Per¬ 

cent 

Number of 
^sterns 
reporting 

Per¬ 

cent 

Number of 

systems 

reporting 

Per¬ 

cent 

1 

27 

53 

- 

- 


- 

2 

16 

31 

- 

- 

- 

- 

3 

6 

12 

- 

- 

1 

17 

4 


- 


- 

2 

32 

5’. 

2 

' 4 

‘ 

‘ - 


- 

6 

j 

- 

, ' ■ 1, '' " 

25 

1 

17 

'' it e 

7 

- 

- 

- , 

- 

1 

17 

8 

- 

- 

1 

'' if 

26 

- 

- 

11 

- 

- 

' < , ' ^ 


1 

17 

17 

- 

- 

1 

25 

- 

- 

23 

- 

- 

1 

25 

- 

- 

Total 

51 

100 

4 

100 

6 

100 
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3.5 Cost sharing arrangement in the use of pump 

In the landlord owned pump systems, the tenants either shared in the 
operating and maintenance expenses of the system or paid a fixed rent for its 
use. In a majority of cases, tlie landowner provided the fuel and oil and at 
harvest time deducted an equivalent amount of palay from the gross harvest. 

Seven major cost sharing arrangements are shown in Table 4. About 
half of the farmers studied were under Case 1 arrangement wherein the tenant 
was charged a certain fee for the use of the pump. This fee was in cavans of 
palay amounting to 10 to 20 percent deducted from the gross harvest to cover all 
operating anc’ maintenance expenses of the system. This was the most common 
cost sharing arrangement observed in Quezon and Batangas. 

In the case of Laguna pumps, the operating cost of the system was 
either shared equally or paid solely by the tenant and landlord while the mainte¬ 
nance cost was either shared or paid solely by the landlord. There were extreme 
cases where either the landlord or the tenant paid for all operating and maintenance 
costs of the system. 

3.6 Problems in using pump 

About 36 percent of the farmers studied reported problems with regard 
to the use of the pump system. Most of the problems reported were general and 
some of the farmers had difficulty defining them. (Table 5) 

Inadequate water supply was the most common problem aired. In the 
case of Laguna pumps, this was attributed to the fact that most of the pump 
systems studied had been coupled to previously free flov/ing artesian wells. No 
drilling cost was required on these pumps but lov/ering of the water level and the 
size of the original pipes limited the discharge capacity of the system. Moreover, 
as more pump systems are installed in the area, there is alv/ays the risk that 
a nev/ly dug v/ell will draw water from the acquifer of existing «=/ells, thereby 
reducing its water yield. In the case of Sariaya, inadequate water supply was 
attributed to the low water holding capacity of their soil which is sandy to sandy 
loam in nature. 

Other problems reported were expensive repairs and maintenance cost 
of the system plus the high cost of spare parts and accessories, especially of 
diesel engines. Moreover, most of these spare parts were often not available 
in the locality, so that a farmer had to go to Manila to purchase them. 

Priority in pump use was another problem reported by farmers of 
the bigger pump systems of Sariaya, Quezon and San Juan, Batangas. Pump 
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TABLE 4. Sharing arrangement in the operating and maintenance expenses of the 
landlord owned pump systems, 175 pump irrigated lowland rice farms. 
Laguna, Batangas and Quezon, 1967-1968. 


Terms in sliaring expenses 

Numbers/ 

Percent 

Case I - Tenant is charged a certain fee for pump use 
(paid in cavans of palay after every harvesting 
season) 

85 

49 

20% of gross harvest (excluding H and T share) 

(53) 

(32) 

15% of gross harvest (excluding H and T share) 

(4) 

( 2) 

10% of gross harvest (excluding H and T share) 

(6) 

(3) 

10% of gross harvest (including H and T share) 

(11) 

( 6) 

10% deducted from tenant's share 

(11) 

(6) 

Case 2 - Fuel, oil and grease expenses are equally shared 
by landlord and tenant; repairs and maintenance 
expenses are paid solely by landlord 

55 

33 

Case 3 - All operating and maintenance expenses of the 

system are shared equally by landlord and tenant 

16 

9 

Case 4 - Fuel expense is shared by landlord and tenant 
while oil, grease and repairs and replacement 
expenses of the system are paid solely by 
landlord 

6 

3 

Case 5 - Fuel, oil and grease expenses are paid by the 
tenant while the landlord pays for the repairs 
and replacement costs 

5 

3 

Case 6 - Landlord pays for all operating and maintenance 
expenses of tlie system 

4 

2 

Case 7 - Tenant pays for all operating and maintenance 
expenses of the system 

1 

1 

Total 

172 

100 


a/ Two owner-operated pump systems were excluded in the analysis. 
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TABLE 5. Problems encountered in using the pump system, 175 lowland 
rice farms, Laguna, Batangas and Quezon, 1967-1968. 


Nature of problem 

Number of farms 
reporting^/ 

Per-/ 

cpnt^ 

Inadeqiate water supply 

29 

41 

Expensive repair and maintenance cost 

14 

20 

High cost of spare parts (especially dieseLengine) 

9 

13 

Inavailability of spare parts and 
accessories 

6 

8 

TOO much attention needed 

5 

7 

Priority in pump use 

5 

7 

Too much oil consumption 

3 

4 

Total responses 

71 

100 

Number of farms reporting problems 

63 

36 

Number of farms reporting no problems 

112 

64 

Total number of farms 

175 

100 


a/ Some farmers reported more than one problem, 
b/ Based on total responses. 
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systems in these places had about 10 to 23 users, with the result that often a 
farmer had to sleep in the field just to be able to irrigate his farm in time for 
his operations. Tliis was the reason why some farmers complained of too much 
attention required to pump use. 

3.7 Operating cost per hectare by province 

The average cost of using a pump ranged from P116 in Laguna to 
P220 in Batangas (Table 6). The difference in cost between the three provinces 
was caused by the difference in the size of pump (BHP) studied in the area. 

Bigger pumps, requiring higher operating and maintenance expenses, were studied 
in Batangas whereas the pump systems studied in Laguna were smaller and re¬ 
quired a lower operating and maintenance cost per hectare. 

Of the total cost of using the system, variable costs accounted for 40 
to 77 percent and fixed costs, 60 to 23 percent. 

Fuel and oil was the biggest variable item, followed by overhauling 
cost. In Batangas and Sariaya, the cost of operating and maintaining the system 
was paid in cavans of palay so that the distribution of costs among variable 
items could not be differentiated. 

Fixed costs, which are composed of depreciation and interest, averaged 
P60 in Batangas and P89 in Sariaya. Depreciate m of pumps, computed at a use¬ 
ful life of 10 years, was the biggest fixed cost item followed by the interest 
charged on the total investment at the rate of 6 percent. 

3.8 Actual operating cost of using the system vs. costs paid in kind 

In Batangas and Sariaya, a different cost sharing arrangement was 
noted. The landlord provided for all operating and maintenance expenses of the 
system and at harvest time deducted an equivalent amount of palay from the gross 
harvest. The irrigation fee which ranged from 10 to 20 percent of the gross 
harvest was based on the price of palay at the farm level. 

A eomparison between the actual cost incurred by the landlord to 
that being paid by the farmer user showed a difference of P78 in the case of 
Batangas and P46 in the case of Sariaya (Table 7). The big differenee in costs 
could be attributed to tlie low maintenanee expenses of the systems studied, 
inasmueh as most of them were recently installed and not much was required 
in the way of repairs and replacement eost. Moreover, since most of these 
systems were obtained through the ISU, diesel could be obtained at a cheaper 
rate of 8-1/3 centavos per liter. 
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TABLE 6. Operating and maintenance expenses per hectare, Laguna, Batangas 
and Quezon, 1967-1968. 



LAGUNA 

BATANGAS.^, 

, QUEZON 

Items 

Value Per¬ 

cent 

Value Per¬ 
cent 

Value Per¬ 
cent 

Number of farms 

87 

53 

35 

Area per farm (ha.) 

2.43 

1.14 

1.10 

Number of pumps 

51 

4 

6 

Area irrigated per pump (ECA) 

7.26 

27.10 

12.63 

Costs of using pump: 

pesos peixsent 

pesos percent 

pesos percent 

Variable Costs: 




Fuel & oil 

41.29 35 



Repairs & replacement 

0.33 y 

169.42* 77 

91.44* 51 

Overhauling 

5.54 5 

• 


Sub-total 

47.16 40 

169.42 77 

91.44 51 

Fixed Costs: 




Depreciation^ 

53.61 46 

:30.35 14 

55.21 30 

Interest at 6^^ 

15.69 14 

20.55 9 

33.62 19 

Sub-total 

69.30 60 

50.90 23 

88.83 49 

Total 

116.46 100 

220.32 100 

180.27 100 


a/Based on the average total investment of 61 systems, depreciation 
was computed at a useful life of 10 years. 

b/ Less than 1%. 

* These cost items are paid in kind in the case of Batangas and Quezon farms. 
The value of palay paid was based on the price of palay at farm level. 
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TABLE 7. Operating and maintenance expenses per hectare, Batangas and 
Quezon, 1967-1968. 




BATANGAS 

QUEZON 

Items 

Actual 

In kind 

Difference ;Actual 

In kind Difference 

Cost of Using Pump: 





Variable Costs: 





Fuel & oil 

26.66 

i 



Repairs & replace- 





ment 

4.35 

169.42 

1.92 

91.44 

Overhauling 

- 




Wage of water 





tender 

60.35 


23.10 


Sub-total 

91.36 

169.42 

78.06 46i;70 

91.44 45.74 

Fixed Costs: 





Depreciation 

30.35 

30.35 

55.21 

55.21 

Interest at 6% 

20.55 

20.55 

33.62 

33.62 

Sub-total 

50.90 

50.90 

88.83 

88.83 

Total 

142.26 

220. 32 

78.06 134.53 

180.27 45.74 
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Hie hi^er cost in Batangas was due partly to the higji rate of their 
irrigation fee, amounting to 20 percent of the gross harvest as compared to 
Sariaya's 10 to 15 percent. 

3.9 Comparative operating cost per hectare of ISU and privately installed pumps 

A comparative analysis of the operating and maintenance expenses per 
hectare between ISU and privately installed pump systems showed a lower cash 
operating cost in favor of ISU pumps (Table 8). 

ISU pumps edged out private pumps on the cost of fuel and oil since 
it costs only half as much as that used by private pumps. However, since ISU 
pumps were much bigger and had a greater number of users than private pumps, 
they required a higher wage for their water tender. 

On the fixed cost items, private pumps exhibited a higher depreciation 
cost inasmuch as most of them date back to the 1950's. And since privately 
installed pumps were much older than ISU pumps, the interest charged on the 
system was lower than ISU pumps. 


4.0 ECONOMIC ANALYSIS OF PUMP PERFORMANCE 

4.1 Changes due to pump use 

4.1.1. Wet season yields. There is no direct evidence on this point 
from this study itself, but Bureau of Agricultural Economics (BAE) data for 
Southern Tagalog as well as for other regions point to a differential in favor of 
irrigated over rainfed area. In 1965-66, the difference was 9.4 cavans per 
hectare and in 1966-67, it was 2.5 cavans. 

4.1.2. Varieties. Farmers from the three provinces reported that 
after acquiring pumps there was a general tendency to shift away from a broad 
range of traditional varieties commonly grown for home consumption towards, 
IRRI and College varieties, Malagkit, Intan and BPI-76, varieties intended for 
the market. 


In Laguna, the number of farmers growing these varieties rose from 
21 percent under rainfed conditions to 49 percent imder pump irrigation. Please 
note that the pumps in question were installed before the improved varieties had 
time to make an impact. Following a survey of Laguna farmers in 1967-68, 
however, IRRI workers reported that improved varieties were then dominant. In 
the case of Quezon and Batangas, where most of the systems studied were 
recently installed, the impact of pump installation on varieties used was very 
prominent. 
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TABLE 8. Comparative operating and maintenance expenses per hectare of 
ISU and privately installed pumps, Laguna, Batangas and Quezon, 
1967-1968. 



ISU Pumps 

Private Pumps 

ITEMS 

Value 

Percent 

Value 

Percent 

Number of farms 


63 


112 

Area per farm ^a.) 


2.15 


3.74 

Number of pumps 


8 


53 

Area irrigated per pump (ECA) 


16.93 


7.90 

COSTS OF USING PUMP: 





Variable Costs; ^ 

pesos 

percent 

pesos 

percent 

Fuel and oil 

19.23 

16 

40.91 

33 

Repairs and replacement 

3.94 

3 

0.49 

a/ 

Overhauling 

- 

- 

4.89 

4 

Wage of water tender 

24.45 

20 

11.89 

10 

Sub-total 

47.62 

39 

58.18 

47 

Fixed Costs: 





Depreciation 

44.41 

36 

50.86 

41. 

\ ' ■ 

Interest at 6% 

30.79 

25 

15.31 

12 

Sub-total 

75.20 

61 

66.17 

53 

Total 

122.82 

100 

124.35 

100 


a/ Less than one percent 
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4.1.3. Fertilizer use. Prior to the installation of pumps, 71 percent 
of the farmers studied were not using fertilizer and of the remainder, about 
one-third applied not more than one bag per hectare. Under irrigated conditions, 
93 percent were applying fertilizer and two-thirds of these used at least 2 bags 
per hectare. 

4.1.4. Cultural practices. Other changes that accompanied pump 
irrigation included a marked swing from the "broadcast” and "ordinary” to the 
"strai^t-row" method of transplanting. 

There was also an expanded use of pest and disease control measures 
and more intensive weeding, including a shift to rotary weeding. 

4.1.5. Double-cropping. For the three provinces studied, the double- 
cropped area averaged 81 percent of the cropland area with Quezon exhibiting 
the hipest percentage, 97 percent, and Laguna the least, 75 percent (Table 9). 

4.2 Costs and returns analysis 

A useful and practical approach to pump irrigation economics is to ask 
what difference pump irrigation makes to production and input patterns, and to 
express this difference in terms of pesos. Following this approach, the data for 
Laguna, Batangas and Quezon has been analyzed into actual costs and returns 
associated with pump irrigation for crop year 1967-68. 

4.2.1. Production per hectare by province . Production per hectare 
averaged 59 cavans in Laguna, 79 cavans in Batangas, and 85 cavans in Quezon 
(Table 10). The discrepancy in yield among provinces could be attributed to 
physical as well as social factors. Laguna at the time of the study was suffering 
from rat infestation, thus had a low yield. Moreover, the relationship betv/een 
the landlord and tenant in most farms in Laguna was not as close as in Batangas 
and Quezon, since most of the landlords were of the absentee type. Batangas 
and Quezon farms did not have any rat problem at die time of the study. Further¬ 
more, a close relationship existed in these areas betv/een the landlord and the 
tenant, with the landlord supervising farm operations and farm inputs used. 

By season, average production v/as higher during the wet season in 
Batangas and Laguna than in the dry season. Lower yields during the dry season 
were brought about by inadequate water supply from pumps resulting in the non¬ 
utilization of some of the irrigated wet season area for second-cropping. More¬ 
over, in case of Laguna farms, some of the farmers who had adequate water 
were reluctant to plant a second crop for fear that rats would concentrate on 
their farms because nearby, farms did not do so. 
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TABLE 9. Land resource characteristics of 175 pjimp irrigated lowland rice 
farms, Laguna, Batangas and Quezon, 1967-1968. 


ITEMS 

Laguna 

Batangas 

Quezon 

Number of farms 

87 

53 

35 

Average size per farm (ha.) 

2.43 

1.14 

i;.io 

Land use intensity; 


■ 

/ 

/ 

Effective crop area (ha.) 

4.25 

2.05 

2.17 

Land double-cropped (ha.) 

1.82 

0.91 

/ 

1.07 

% double-cropped 

75 

80 

97 


area double-cropped 


% double-cropped = 


farm size 







6718 

' / 

/ - / ' * ' , , 

TABLE 10. Prpductlon per,hectare, per pump and per farm ty season, 

Laguna, Batangas and Quezon, 1967-1968. 



Laguna 

Batangas 

Quezon 

Production per hectare (cavans) 

Wet season 

65.91 

83,77 , 

79.38 

1 

Dry season 

50.39 

74.36/: 

^ ‘ . i 

90.57 

Average for the year 

58l 8i 

1 ' ' 

78,86 

t '1 ' ‘ 

84.68 

Production per piunp (cavans) 

'1 

t ' 



Wet season 

270.08 

1,082,70 

527.77 

Dry season 

189.52 

1,054.01 

541.79 

Average per year 

426.71 

2,136.71 

1,069.56 

Production per farm (cavans) 

Wet season 

155.69 

94.15 

90.47 

Dry season 

116.83 

79.55 

98.51 

Average for the year 

250.14 

161.26 

183.35 

Price per cavan (pesos) 

Wet season 

20.10 

16.40 

16.40 

Dry season 

18.10 

17.18 

15.62 

Average for the year 

19.10 

16.79 

15.96 
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4.2.2. Costs and returns per hectare by province . The total costs 
of producing a hectare of irrigated lowland palay averaged PI,098 in Laguna, 

PI, 177 in Batangas, and Pi,212 in Quezon (Table 11). 

Of the total cost, 73 to 88 percent were non-cash charges and 12 to 
77 percent, cash charges. 

The landlord's share for the use of land and pump was the biggest 
cost item accounting for 29 to 33 percent of the total cost. This was followed 
the harvester and thresher's share (14-22 percent) and hired labor (5-13 
percent), the biggest cash cost item. 

In general, about 70 percent of the total cost incurred in rice pro¬ 
duction was for land, pump and other capital items; about 21 percent went to 
labor and 9 percent for factor inputs such as fertilizer, chemicals and seeds. 

It could be noted from the table that Laguna surpassed Batangas and 
Quezon in the cash cost category while Batangas and Quezon surpassed Laguna 
in the non-cash cost item. This was explained by the fact that cost of labor as 
well as operating and maintenance expenses of the pump were all paid in cash 
in Laguna, whereas in Batangas and Quezon, farm operations were mostly per¬ 
formed by the operator and his family and the operating and maintenance ex¬ 
penses of the system were all paid in kind in the form of irrigation fees given 
to the pump owner. 

Total farm return, per hectare as measured by the value of palay 
produced and the increase in farm inventory was: hipest in Quezon, ^1,480, 
and lowest in Laguna, 1^1,146. Likewise, the net gain per hectare obtained 
after deducting total cost from total farm return was highest in Quezon, ^269 
and lowest in Laguna, P48. 

4.2. 3. Costs and returns analysis by group of farms . To have a 
more meaningful economic analysis of pump performance, data from the Lagima 
farms for crop year 1964-65 to crop year 1966-67 were analyzed. 

The analysis is outlined in the four tables at the end. Each table 
corresponds to a situation with which a particular sub-group of the Lagima farms 
was associated. The first group contains seven farms whose operators reported 
no serious production problems over the period. The second group of 22 farms 
suffered in one degree or another from rat attack, which resulted in reduced 
yields and/or a contraction in the area planted to a second crop. The third 
group of 13 farms ran up against a miscellany of problems including unfavorable 
weather and trouble with the pump. 
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TABLE 11, Costs and returns per hectare of producing pump-irrigated lowland 
palay. Laguna, Batangas and Quezon, 1967-1968. 


ITEMS 

Laguna 

Batangas 

Quezon 

Value 

Percent 

Value 

Percent Value 

Pei’cent 

Production per hectare (cavans) 

58.81 

78.85 


84.68 


pesos 

percent 

pesos 

percent 

pesos 

percent 

Cash Costs: 







Hired labor 

142.49 

13 

54.27 

5 

57.03 

5 

Food 

10.46 

1 

19.85 

2 

22.82 

2 

Fertilizers 

78.86 

7 

54.09 

5 

73.99 

6 

Farm chemicals 

15.08 

1 

9.83 

a/ 

20.06 

2 

Fuel & oil 

41.29 

4 


4.94 

a/ 

Repairs & replacement 

5. 87 

1 



0.03 

a/ 

Others 

3.45 


0.82 

a/ 

5.16 

a/ 

Total Cash Costs 

297.49 

27 

138.86 

12 

184.03 

15 

Non-Cash Costs: 







Landlord's share for the 







use of landl^/ 

361.59 

33 

340.85 

29 

369.83 

30 

Seeds 

21.90 

2 

24.74 

22 

29.93 

2 

Harvester's & thresher's 







share 

149.08 

14 

218.80 

19 

273.79 

22 

Hungko^ patio rent 

10.89 

1 

- 

- 

- 

- 

Hired labor in kind 

14.43 

1 

- 

- 

— 

.. 

Unpaid family & 







exchange labor£/ 

Unpaid operator's labor^' 

44.69 

4 

68.07 

6 

45.46 

4 

85.61 

8 

116.36 

10 

94.66 

8 

Irrigation fee 

0.26 

V 

169.42 

13 

91.44 

8 

Interest 

Depreciation: T & E=' 

26.38 

2 

47.92 

4 

56.39 

5 

30.40 

3 

22.10 

2 

10.79 

1 

Pump 

53.61 

5 

30.35 

3 

55.21 

5 

Others 

1.54 

V 



0,07 

a/ 

Total Non-Cash Costs 

800.38 

73 1, 

038.61 

88 1, 

027.57 

85 

Total Farm Returns 1, 

145.51 

1. 

368.27 

1, 

480.50 


Total Costs 1, 

097.87 

100 1 , 

177.47 

100 1, 

211.60 

100 

Net Gain 

47.64 


180. 80 


268.90 



a/ Less than one pe^ -ent. 

b/ Landlord's share is the net share for the use of land. All cash expenses 


shouldered by the landlord are deducted from the gross share of the landlord. 

c/Unpaid operator, family and exchange labor is'valued on actual days of labor 
inputs at the wage rate of P3.50. 

d/ Refers to tools and equipment. 
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4.2.4. Production per hectare by farm group. A comparison of yields 
among the three groups of farms showed that the no problem farms have yields 
almost double that of the rat problem and the pump and weather problem farms. (Table 12) 

4.2. 5. Costs and returns analysis by farm group. The main portion 
of each costs and returns table contains details of costs actually incurred in dry 
season rice production within each group of farms. Ihese costs are expressed 
per hectare irrigated in the dry season and are divided into appropriate landlord 
and tenant categories. Tlie residual obtained after deducting total costs from the 
gross return is the net return to unpaid labor and management and to the capital 
invested in the pump system. 

Note in the table that only the costs and returns for the dry season 
are considered on the assumption that under rainfed condition, no dry season crop 
is possible. Therefore, the costs and returns associated with a dry season crop 
are an additional increment to farms under pump irrigation. It was further 
assumed that no additional unpaid labor inputs are required for wet season pro¬ 
duction as compared to rainfed. 

No Problem Farms (Table 13). The first group of farms in the "No 
Problem" farms composed of 7 farmers reporting no serious production problem 
over the period. All land under this group was double-cropped with an average 
area of 2 hectares per farm in each season. 

Depreciation of pump under the "No Problem" farms was estimated at 
a useful life of 10 years. All expenses associated with the pump system such 
as repairs and replacement and depreciation are paid solely by the landlord. 

Expenses on factor inputs such as fertilizer, chemicals, fuel and oil, seeds and 
harvester and thresher's share are shared equally by the landlord and tenant. 

In the case of hired labor, landlord and tenant shared equally the cost of trans¬ 
planting, and the remainder, including the cost of a hired tractor, was paid 
solely by the tenant. 

For the "No Problem" farms, wet season net return was arbitrarily 
set at P75 per hectare and for the dry season, the actual net return Incurred 
was used. The total annual net return is then projected to a 2-hectare basis 
which is the average size of the "No Problem" farms. 

For the first group of farms, return to capital was 71 percent and 
to labor and management, Pil per day. 

Rat Problem Farms (Table 14) . The second group of farms had 22 
respondents who suffered some rat damage which resulted in reduced yields and/or 
a contraction in ttie area pla,nted to a second crop. 
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TABLE 12. Production per hectare by farm group, season and year, Laguna. 



FARM GROUPS 

No 

Rat 

Weather and 

problem 

problem 

pump problem 


Production per hectare 
(cavans) 

Crop year 1964-1965 


Wet season 

65.30 

36.08 

44.59 

Dry season 

62.17 

j ‘ 

30.21 

36.12 

Average for the year 

63.73 

33.87 

41.69 

Crop year 1965-1966 




Wet season 

77.25 

40.07 

46.27 

Dry season 

66.11 

28.90 

32.18 

Average for the year 

^ 71^60 

36.81 

40.92 

Crop year 1966-1967 


■ 


Wet season 

77.79 

42.62 

48.89 

Dry season 

67.21 

31.81 

34.35 

Average for the year 

71.50 

39.82 

43.17 
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TABLE 13. Costs and returns from pump irrigation for "No Problem" farms. 


Landlord's Tenant's 
Items Total share share 


1. Dry season costs per hectare 
irrigated 


Hired labor 

121.00 

21.30 

99.70 

Hired tractor 

16.50 

- 

16.50 

Harvesters' and threshers' shares 

166.60 

83.30 

83.30 

Fertilizer and chemicals 

59.50 

29.75 

29.75 

Seeds 

20.40 

10.20 

10.20 

Fuel and oil 

39. 80 

19.90 

19.90 

Repairs and replacement 

13.70 

8.10 

5.60 

Depreciation 

91.60 

60.20 

31.40 

Other costs 

9.20 

2.70 

6.50 

Total costs 

538. 30 

235.45 

302.85 

2. Dry season yield and gross 




return per hectare irrigated 




Yield (cavans) 

65.10 

32.55 

32.55 

Price/cavan 

19,50 



Gross return 

1,271.00 

635.50 

635.50 

3. Dry season net return per 




hectare irrigated 




Gross return 

1,271.00 

635.50 

635.50 

Less Costs 

538.30 

235.45 

302.85 

Net Return 

732. 70 

400.05 

332.65 

4. Additional net return per hectare 




irrigated in the wet season 9 

75.00 

40.00 

35.00 

5. Annual net return on a 2 hectare 




of ctopland basis 




Wet season 2 hectareax P 75 

150.00 

80.00 

70.00 

Dry season 2 hectares x P732.70 

1.465.40 

800.10 

665.30 

Total 

1,615.40 

880.10 

735. 30 


6. Net return to landlord's capital investment in the pump irrigation system, 
and to unpaid labor and management in production. 


Return to capital = 71% 

Return to labor and management = Pll.OO per day 
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TABLE 14. Costs and returns from pump irrigation for "Rat Problem" farms. 





Landlord's 

Tenant's 


ITEMS 

Total 

share 

share 

1. 

Dry season costs per hectare irrigated 




Hired labor 

99.10 

17.40 

81.70 


Hired tractor 

3.00 


3.00 


Harvesters' and threshers' shares 

68.80 

34.40 

34.40 


Fertilizer and chemicals 

37.20 

18.60 

18.60 


Seeds 

17.60 

8.80 

8.80 


Fuel and oil 

33.20 

16.60 

16.60 


Repairs and replacements 

5.20 

2.20 

3.00 


Depreciation 

117.50 

69.50 

48.00 


Other costs 

16.20 

1.90 

14.30 


Total costs 

397.80 

169.40 

228.40 

2. 

Dry season yield and gross 
return per hectare irrigated 





Yield (cavans) 

29.70 

14.85 

14.85 


Price per cavan 

17.60 




Gross returns 

522.90 

261.45 

261.45 

3. 

Dry season net return per 
hectare irrigated 





Gross return 

522.90 

261.45 

261.45 


Less costs 

397.80 

169.40 

228.40 


Net return 

125.10 

92.05 

33.05 

4. 

Additional net return per hectare 
irrigated in the wet season 

37.50 

29.00 

8.50 

5. 

Annual net return on a 2 hectare 
of cropland basis 

Wet season 2 has. kx P37.50 = 

75.00 

58.00 

17.00 


Dry season 1 ha. x P125.10 ■ 

125.10 

92.05 

33.05 


Total 

200.10 

150.05 

50.05 

6. 

Net return to landlord's capital investment in tiie pump irrigation ^stem, 


and to unpaid labor and management in production. 




Return to capital = 13% 

Return to labor and management = 

Px. 30 per day 
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For the "Rat Problem" group, the area actually planted in the dry 
season was only half of the wet season area. 

Depreciation of pumps in this group was computed at a useful life of 

12 years on the assumption that pumps under this condition are not fully used 
(unlike those on the "No Problem" farms). 

Ihe analysis of costs incurred in rice production for this group was 
treated in the same fashion as that of the "No Problem" farms. However, net 
additional return for the wet season was assumed at P37.50 per hectare to 
account for the risk involved under the above mentioned condition. 

For the "Rat Problem" farms, percent return to capital decreased to 

13 percent and to labor and management, PI. 30 per day. 

Pump and Weather Problem Farms (Table 15) . The third group of 13 
farms ran up against a miscellany of problems including unfavorable weather and 
trouble with the pump. 

For the "Pump and Weather Problem" farms, about 60 percent of the 
wet season area or about 1.20 hectares was planted to a dry season crop. 

As with the "Rat Problem" farms, useful life of the pump system was 
extended to 12 years. Similarly, the net return for the wet season was assumed 
at P37.50 per hectare. 

Net return to capital for the "Pump and Weather Problem" farms was 

14 percent, and for labor and management, P4.55 per day. 


5.0 REMARKS AIJD CONCLUSION 

In studying different groups of farms, there will always be factors 
other than those selected by the analyst which affect returns to some extent. 

This is to be expected especially in non-experimental survey work where the 
researcher has no control of exogenous factors. Nevertheless, the results ob¬ 
tained in the present analysis are consistent with the argument that earnings 
from pump irrigation may vary widely, depending upon particular circumstances. 

Based on this study, one can conclude that pump irrigation has paid 
off handsomely where no serious problem have been encountered. It has still 
yielded a positive return, on the average, to both capital and labor even where 
certain problems have seriously detracted from the potential realizable return. 
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TABLE 15, Costs and returns from pump irrigation for "Pump and Weather 
Problem" farms. 


Landlord's Tenant's 

ITEMS _ Total _ share _ share 

1. Dry season costs per hectare irrigated 


Hired labor 
Hired tractor 

Harvesters' and threshers' shares 
Fertilizer and chemicals 
Seeds 

Fuel and oil 

Repairs and replacements 

Depreciation 

Other costs 

Total costs 

2. Dry season yield and gross 
return per hectare irrigated 

Yield (cavans) 

Price per cavan 
Gross return 

3. Dry season net return per 
hectare irrigated 

Gross return 
Less costs 

Net return 

4. Additional net return per hectare 
irrigated in the wet season 

5. Annual net return on a 2 hectare 
of cropland basis 

Wet season 2 hectares x P37. 50 = 
Dry season 1.20 has. x P171.30 = 


110.30 

16.40 

93.90 

11.50 

- 

11.50 

91.50 

45.75 

45.75 

51.20 

25.60 

25.60 

19.50 

9.75 

9.75 

38.70 

19.35 

19. 35 

78.20 

77.20 

1.00 

88.90 

69.30 

19.60 

24.80 

4.40 

20.40 

514.60 

267.75 

246.85 


33.70 

20.30 

16.85 

16.85 

685.80 

342.90 

342.90 

685.80 

342.90 

342.90 

514.60 

267.75 

246.85 

171.20 

75.15 

96.05 

37.50 

16.50 

21.00 

75.00 

33.00 

42.00 

205.44 

90.40 

115.04 


Total 280.44 123.40 1 57.04 

6. Net return to landlord's capital investment in the pump irrigation systems, 
and to unpaid labor and management in production. 

Return to capital = 14% 

Return to labor and management - P4.55 per day 










Obviously, had conditions been different, returns would have also been 
different from those indicated. One could have assumed lower or hi^er price 
levels, more severe or less severe incidence of problems, or different combina¬ 
tions and quantities of inputs and arrived at different conclusions. 

What counts is the environment within which pump irrigation operates 
on the individual farm. This environment can best be defined by the farmer 
concerned. General conclusions based on this study can only supply broad 
guidelines; they cannot indicate specifically the results which will be achieved in 
individual cases. 



SHALLOW WELL IRRIGATION IN NUEVA ECUA 


Charles A. Robertsoni/ 


i.u INTRODUCTION 

Three distinct production effects are associated with the introduction of 
shallow well irrigation onto previously rainfed land in Nueva Ecija. Wet season 
yields of local varieties are increased, more land is allocated to new varieties 
in the wet season, and extra crops of rice or vegetables are grown in the dry 
season. 


The scale of additional production resulting from shallow well irrigation 
depends, in the wet season, on the number of hectares benefited and the realiza¬ 
tion of related yield and varietal effects. Outside the wet season additional pro¬ 
duction is a function of increased yields and land use intensification. 

Until recently there has been little technical data available which could 
provide a basis for evaluating the likely impact of increased numbers of shallow 
wells, in terms of area benefited and associated production level. In the absence 
of such information certain rules of thumb have been used to estimate aggregate 
area and production magnitudes and to compare the economics of different sizes 
and types of irrigation systems. In programming agricultural development at 
the national level, as in advising individual farmers on irrigation problems, it is 
obviously important to use realistic estimates. 

This paper proceeds by quoting potential pump capability in terms of 
riceland served and level of production. The technical coefficients and assump¬ 
tions which give rise to these capability guidelines are also indicated. This is 
followed by a preliminairv analysis of data from a stratified random sample of 
shallow well operations in Nueva Ecija in 1968/69, with emphasis on explaining 
why there was a performance gap between actual and potential achievement. All 
shallow well pumps in the sample were distributed through the Irrigation Service 
Unit (Department of Public Works and Communications) which has played a 
leading role in the very rapid development of pump irrigation facilities in the 
Hiilippines. 


1 / Visiting Instructor, Agricultural Economics Department, U. P. College 
of Agriculture. The author wishes to acknowledge the help of Marcial Faigmane, 
Research Assistant, UPCA, in data collection and organization. 
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1.1 Pump capability 

According to standard estimates-^, a 4” pump with a rated capacity of 
300 gpm has the potential to irrigate approximately 10 hectares of lowland rice in 
the wet season. Similarly, a 5" pump, rated at 600 gpm, should be able to 
irrigate 20 hectares. It is assumed that pumps operate for 16 hours per day. 
Conversion of the estimated discharge onto a continuous pumping basis implies 
water delivery at the rate of 20 gpm per hectare (1.26 liters per second per 
hectare). 


Dry season pump capability is more of an unknown factor. Some econo¬ 
mic feasibility calculations have been made on the basis of only one irrigated 
crop per year.^/ In others, it is implicitly assumed that hectarage capacity is 
the same in both seasons.4/ The latest guideline sets dry season capability at 
30 percent of the wet season area 3 hectares for 4" pumps and 6 hectares for 
5** pumps. 


The range of expected rice yields under irrigated conditions runs from 
80 cavans—Z to 150 cavans—Z per hectare, depending upon particular assumptions 
relating to techniques of production, input levels and management. For its 
economic feasibility calculations the Irrigation Service Unit^Z uses 100 cavans per 


2J Teofilo M. Mendoza, "Underground Water Development, Utilization, 
and Conservation," (mimeo). Project Investigation and Development Division, 
Irrigation Service Unit, Department of Public Works and Communications, Annex H. 

3/ Ibid . 

4/ Maximo G. Ramos, "Ground Water Utilization for Irrigation Purposes," 
(mimeo). Ground Water Utilization Division, Irrigation Service Unit, Department 
of Public Works and Communications, Table 1. 

Irrigation Service Unit staff, personal communication, October 1969. 

£/ United States Department of the Interior, Bureau of Reclamation, 

A Report on the Central Luzon Basin . Washington, November 1966, p. 146. 

lJ The International Rice Research Institute, Cultural Practices for 
Profitable Rice Production. General Leaflet 1 (revised) Manila, January 1968. 


Ramos, loc. cit. 
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hectare. Ihese rates are all based on the assumption that new varieties are 
being grown, and they are in sharp contrast to annual rainfed yields of around 
40 cavans per hectare^, for lowland rice in Central Luzon. 


2.0 SHALLOW WELL IRRIGATION IN THE WET 

SEASON, 1968/69 

2.1 Area irrigated 

Table 1 shows the areas irrigated in the wet season by the 4" and 5" 
pumps appearing in the sample. 

It is clear from this table that the areas served were much smaller 
than the standard area estimates. The question here is whether this gap reflects 
scarcity of well v/ater in relation to the area which could have benefited from 
irrigation, or whether it signifies a relatively weak demand for supplemental 
water during the wet season. No detailed information is available from this study 
on intensity of pump use or rate of discharge during the 1968/69 wet season. 

But it can be argued that availability of well water was not likely to have limited 
the irrigated hectarage. 

As wet season rainfall diminishes, farmers with access to pumps pre¬ 
sumably irrigate their fields according to need. Relatively little demand will be 
made on the pump unit at this time on a per hectare basis, because the soil 
contains residual mo’^LUxe and rainfall is still making some contribution. Farmers 
are therefore unlikely to try to economize on water use by restricting the area 
which is served by the pump, so long as water is required on the land and pro¬ 
vided that its flow is permitted by the local topography. If this is so, it can be 
concluded that the wet season irrigated area is governed primarily by the demand 
for irrigation. It is not a function of the available supply of v/ater. The 6-7 
hectares irrigated on average per well in 1968/69, therefore, reflects demand in 
that particular year. Tliere would appear to have been a considerable demand 
gap in 1968/69 in terms of underutilization of avidlable water supplies. This is 
highli^ted in the frequency distribution of area irrigated per well, presented 
in Table 2. 

Out of 46 in total, 26 wells irrigated 5 hectares or less, averaging 
only one quarter of the area served per well by the 7 v/ells with the hipest 
coverage. The existence of unused capacity on this scale, especially in a 
drou^t year, warns against using the standard estimates to link pump numbers 
and irrigated area when making projections. 


9/ Calculated from data in mimeographed summary tables of rice pro¬ 
duction, based on 1966 and 1967 Crop and Livestock Survey sample indications 
of the Department of Agriculture and Natural Resources, Bureau of Agricultural 
Economics. 
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TABLE 1. Area of rice irrigated per well, by pump size and type of 
well, wet season 1968/69, in hectares. 


_ 4" Pumps _ 5" Pumps 

Open wells Driven wells Driven wells 


Number of wells 15 21 10 

Area Irrigated 7.0 5.8 6.0 


TABLE. 2. Distribution of area irrigated per well, wet season, 
1968/69. 


Area (hectares) 

Number of wells 

0-2.5 

8 

2.6 - 5.0 

18 

5.1 - 7.5 

4 

7.6-10.0 

9 

Over 10 

7 

Total 

46 
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In the event of a long drougjit, like that of 1968, the pump irrigated 
areas may suffer from water shortage, depending on the relationship between 
rate of discharge and the number of hectares relying on the pump for water. 
Scarcity of water will then be reflected in low yields. 

2,2 Yield 


The yield effect associated with shallow well irrigation in the wet 
season can be defined comparing data for rainfed rice production with corres¬ 
ponding data from land irrigated from pumps. Where possible, paired observa¬ 
tions relating rainfed and irrigated production were made on the same farm. 

Due to the general availability of irrigation v/ater in certain areas, however, it 
was not possible to collect rainfed data at every pump site. Communal and 
private gravity systems, pumps situated on creek banks and shallow wells not 
included in the sample contributed to the total supply of irrigation water available 
in the immediate vicinity of the sample pump sites. Because of this, only 30 
rainfed observations could be obtained. These were from land units chosen so 
as to minimize structural variations between them and the units of irrigated land 
in respects other than water availability, including soil type and system of tenxire. 

A simple comparison of yields * of local varieties on rainfed and pump 
irrigated farms is set out in Table 3. 

Table 3 shows that farmers who grew local varieties and supplemented 
rainfall with irrigation water from their shallow wells obtained considerably 
higjier yields than farmers on rainfed land - 55 cavans as opposed to only 34 
cavans on unirrigated lands. 

Statistical analysis, using a t-test on paired observations, supports 
the hypothesis that mean irrigated yield is hi^er than mean rainfed yield, at the 
1 percent level of significance. Although average expenditure per hectare on 
chemicals and fertilizers was also hi^er on the irrigated land, the difference is 
not statistically significant at the 5 percent level. This inference is rather 
puzzling since one would have expected farmers on rainfed land to use less 
fertilizers and chemicals, in view of the presumably greater risks which they 
face in production. It does, however, bring out the dominant role of irrigation 
in maintaining production levels in a drought year. It would appear that a large 
portion of the wet season irrigated area has yet to experience the modernizing 
influence of irrigation as a vehicle for technological change. 


* All yield figures quoted in this paper refer to rough rice. 
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TABLE 3. Rice yield of local varieties on pump irrigated and rainfed 
farms and associated levels of expenditure on fertilizer 
and chemicals, wet season, 1968/69. 



Rainfed 

Irrigated 

Number of observations 

26 

26 

Yield per hectare (cav.) 

34 

55 

Fertilizer and chemicals 



per hectare (9) 

46 

57 





7-7 


2,3 Choice of variety 

Twenty-six of the rainfed sites supported local varieties and only 4 had 
new varieties. This is in contrast to the irrigated areas where more than half 
of the formers using water from shallow wells had taken wholly or partially to 
the new varieties, which accounted for 28 percent of the rice area. This result 
supports the earlier findings of Liao in Laguna and that of other researchers in 
Laguna and Central Luzon. Liaoi:£/ concluded that irrigation was the most 
essential factor affecting the spread of new varieties, while other IRRI workers 
found that no improved varieties were being grown on 31 rainfed farms included 
in a 1967/68 survey.11/ 

On the other hand, 70 percent of pump users who had adopted new 
varieties stated that even if they did not have irrigation facilities they would still 
be prepared to grow tliese varieties. There is, therefore, a disparity between 
what farmers on rainfed land actually do and what farmers on irrigated land say 
they v/ould do if their fields were rainfed. This apparent conflict may be related 
to a greater familiarity with and confidence in the new varieties on the part of 
pump owners who have experience of growing these varieties. Or it may simply 
be a measure of an understandable gap between stated intentions of individuals 
and their subsequent activities. 

It should be noted, however, that 72 percent of the pump irrigated 
riceland was still planted to local varieties, which of course yielded much less 
than 100 cavans per hectare, the standard estimate for the new varieties. Actual 
yields of new varieties were also relatively modest, averaging 66 cavans per 
hectare. These figures hi^light the gap between anticipated yield under favorable 
conditions and actual achievements in the field. 


3.0 SHALLOW WELL IRRIGATION IN THE DRY 

SEASON, 1968/69 

Table 4 shows the areas of rice and vegetables irrigated from shallow 
wells in the diy season. The values in the top half of the table were calculated 
on the basis of all wells for which data is available. The divisors used to obtain 


10/ David S. H. Liao, "Studies on Adoption of New Rice Varieties," 
International Rice Research Institute, Saturday Seminar, November 9, 1968. 

11/ The International Rice Research Institute, "Type of Farm, Use of 
Hand Tractors, and Yield Relationship, 115 Farms, Laguna and Central Lvizon, 
1967-68", (mimeographed table). Agricultural Engineering Survey. 
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TABLE 4. Area of rice and vegetables Irrigated per well, by pump size 
and type of well, dry season, 1968/69, in hectares. 


4" 

pumps 

5" Pumps 

Open wells 

Driven wells 

Driven wells 




All wells 


Niunber of wells 

14 

22 

10 

Rice 

2.4 

1.8 

2.7 

Vegetables 

0.9 

0.6 

0.7 


Wells in operation for rice .or- rice and vegetable production 

Number of wells 

11 

17 

7 

Rice 

3.1 

2.3 

3.8 


Vegetables 


0.7 


0.3 


0.3 
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the area figures in the lower part of the table exclude 4 wells not in operation 
during the dry season and 7 wells which were used for vegetable production only. 
The most common reason offered for not growing a rice crop was the hi^ risk 
of rat attack. 

^I^'here rice was grown, the area served was small in extent compared 
to the estimated irrigable area of pumps working at their full rated capacity 
(30 percent of their wet season capacity). Before considering possible reasons 
for this, yield figures for the dry season are presented. Provided that water can 
be supplied in adequate quantity, conditions for rice production are often more 
favorable in the dry than in the wet season, due to abundance of solar energy and 
low risk of weather damage. A comparison of wet and dry season yields and 
respective inputs of fertilizer and chemicals is set out in Table 5. 

Despite much higher usage of fertilizers and chemicals, the mean 
yield of rice in the dry season on pump irrigated areas was 11 cavans lower than 
in the wet season and 17 cavans below the wet season yield on areas sown to the 
new varieties. 12/ This outcome is contrary to what one would expect in making 
seasonal yield comparisons. 

Two pieces of evidence invite an examination of water availability as 
the crucial variable explaining both the small scale of operation in the dry season 
and the low yields obtained. One is that at nearly 70 percent of the pump sites 
where March measurements were made, the pump was, at that time, operating 
more or less on a 24-hour day basis. The other is that many of the fields 
observed had large cracks in the soil and in some cases leaf curl was evident. 
Twenty-three percent of respondents stated that their entire second crop area had 
suffered from drought and a further 30 percent reported partial drought damage. 

During the dry season, there was little effective rainfall in the Nueva 
Ecija plain after October. Rice crops grown on land adjacent to the shallow 
well sites were wholly dependent on ground water throughout tlie season. The 
extent to which shallow well pumps were underutilized or crops affected ty 
drought was, therefore, closely related to pump discharge and the scale of diy 
season production. 


12 / Twenty-one farmers grew new varieties in both seasons. A 2-tail 
t-test on paired observations indicates a significant difference at the 10 percent 
level between mean wet and dry season yields. A parallel test on seasonal 
inputs of fertilizer and chemicals leads to rejection of the null hypothesis of no 
difference, at the 1 percent level, in favor of the one-sided alternative that the 
mean input level is hi^er in the dry than in the wet season. 



TABLE 5. Rice yield on pump irrigated land 1^ season and variety and 
associated levels of expenditure on fertilizer and chemicals, 
1968/69. 


_ Wet season _ Dry season 

All varieties New varieties New varieties 


Yield per hectare 

(cavans) 60.3 66.1 49.1 


Fertilizer and 
chemicals per 
hectare (9) 


64.3 


90.3 


143.2 
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From January onwards the rate at which water v/as delivered from 
the shallow wells was measured at intervals at as many pump sites as possible. 
The measuring instrument was a 3" Parshall flume. So far, four sets of data 
have been collected, the respective mean dates for successive sets falling in 
January, March, May and October. 

Table 6 contains rates of discharge for a constant sample of 25 shallow 
wells. The figures show a marl<ed seasonal pattern with discharge rates tov/ard 
the end of the season being much lower than in January and October. There was 
considerable variation in delivery rates from pump to pump. Nine 4" and three 
5" pumps were discharging less than 100 gprn in March and the highest rate was 
315 gpm. 


The decline in discharge rate is probably closely linlced to the down¬ 
ward seasonal movement of the water table, which dropped by about 6 feet 
between January and May. In March the static water level in 11 open wells 
averaged just under 16 feet to the center line of the pump. Beyond the 15 feet 
point there is lilcely to be "a sharp decrease in discharge and efficiency 
This emphasizes the importance for dry season production of programming the 
scale of plantings, not according to water availability in December and January, 
but in line with likely availability towards the middle and latter part of the 
growing season. 


4.0 SUMMARY 

Rule of thumb estimates of the benefits resulting from shallow well 
irrigation need revision, according to 1968/6P experience in Nueva Ecija, 
taking account of the following factors; 

1. Underutilization of available pump capacity in the wet season. 

2. Yield levels considerably lower than those associated with hi^ 
level management under favorable physical conditions. 

3. Prevalence of local varieties on wet season irrigated areas. 

4. Water availability conditions in the dry season which limited both 
scale of production and yields to levels below the more conseivative of the 
standard estimates, 

5. Threat of rat damage in the dry season leading to limitation of 
pump use for rice production. 


13/ Mendoza, op. cit. . p.6 
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TABLE 6. Pump discharge in gallons per minute and speed in revolutions 
per minute by type of well and size of pump for a constant 
sample of 25 shallow wells in selected months in 1969. 


Month 


4" Pumps 


5" Pumps 

Open wells 

_mi_ 

Driven wells 
_Oil_ 

Driven wells 

_ m _ 

GPM 

RPM 

GPM 

RPM 

GPM 

RPM 

January 

146 

1456 

133 

1513 

208 

1425 

March 

120 

1425 

106 

1545 

145 

1350 

May 

104 

1462 

105 

1570 

158 

1367 

October 

180 

1422 

160 

1502 

£69 

1321 


() Figures in brackets show number of wells. 










EXPERIMENTS ON THE ECONOMICS OF 
WATER DISTRIBUTION 

Rodolfo D. Reyesi'^ 


1.0 INTRODUCTION 

A rational farmer manager who decides to provide irrigation to his rice 
farm by tapping underground water sources faces the following problems: 

(1) Capital requirements for new pump and engine, well construction 
and subsequent expenses associated in putting up a pump irrigation ^stem. 

(2) Organization and design of the system.—^ 

3/ 

(3) Optimum distribution of water.— 

Consideration of the above problems could provide intelligent basis for 
decision on: 

(a) Type of pump system he needs 

(b) Feasibility for repayment of cost of irrigation facilities 

(c) Maximization of farm income^ 


1/ Research Scholar, Agricultural Economics, IRRI. 

2J This involves how the resources of the farm will be organized and used 
in combination with the irrigation system, i. e., the farmer may decide on using 
the pump system in providing supplemental irrigation in the wet season for all hec- 
tarage of the farm and plant less hectarage for the dry season crop. He could 
achieve this by basing his design on the wet season water requirement and choosing 
the type or combination of systems that is expected to yield the wet season water 
requirement. He could also consider the construction of water reservoir whenever 
feasible to build up high irrigation delivery capability of the system and increase 
the dry season hectarage. 

V It is the choice of optimum irrigation intensity that will be provided 
the crop, l.e., the amount of water and the interval of irrigation that will be given 
to the crop at each cropping season (wet and dry) which in the final analysis will 
provide maximum expected annual farm income. 

4/ Farm income is defined in terms of an administrator's viewpoint. This 
is the net farm return considering total cost. 
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Decision on the type of system needed will depend on the resources of 

the farm. Likewise, this will vary accordingly on how the system will be 

organized and designed to suit the financial capability of the farmer. Feasibility 

for repayment of cost of irrigation facilities and maximization of farm income 

depend on how the irrigation capacity of the system will be utilized. All of these 

decisions involve the issue of water distribution. Hence, this paper will explore 

on the economics of water distribution as a tool of analysis to offer guidance to 

those who are confronted with the same problems. The first step is to establish 

a suitable functional relationship between water delivery and rice yield from 
5/ 

experimental data.—' The results from the analysis will then be incorporated in 
the economic analysis of pump irrigated from project models. 6/ 

1.1 Limitation of experimental results 

There are strong objections on extending application of experimental 
results to farm level situations. Farm yield data, however, are characterized by 
unmanageably large variability due to various unidentified and uncontrolled factors. 
This placed poor confidence in the use of farm data in establishing a suitable 
yield-water use relationship. On the other hand, controlling various factors 
affecting yield is possible by experimentation. Also, reliability and confidence on 

V The experiment will also provide technical data on field irrigation 
during the land preparation and the cropping season periods. 

6/ In combination with subsequently solicited data on farm level pump 
performance technical data gathered from the experiment will be used to formulate 
pump irrigated farm project models. 
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estimation could be attained by refining experimental technique and randomization. 

It is admitted that expected rice yield do vary according to rice variety, soil 
and environmental condition and level of management. The user of experimental 
results should consider these sources of variation to decide on the appropriateness 
of results for a particular situation. In like manner the application of experimental 
results to farm level situation made in this paper should be interpreted with due 
caution. 

1.2 hypotheses 

This study will test the following hypotheses: 

(a) It is hypothesized that the nature of the rice yield-water input 

relationship will either be a diminishing or a sigmoid curve (refer to Fig. 1). 

The diminishing curve is a typical yield-water use relationship for upland crops. 

7 / 

The sigmoid curve was suggested by Prof. G. Levine— as the probable nature 
of the relationship for lowland rice based from limited information. 

(b) It is also hypothesized that for a given rice yield-water use functional 
relationship, pump system performance data and current cost estimates the 
following is expected. 

For pump systems operating at less than full capacity and at fixed 
daily pumping hours during the cropping season the resulting hectarage that 
could be serviced by the system do not guarantee maximization of farm income 


1/ Former Visiting Professor of Agricultural Engineering, UPCO 
Graduate Program, UPCA, Laguna. 
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Fig. 1. Two possible hypothesis on the functional relationship between rice yield and irrigation water. 
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and capital repayment feasibility at flooded irrigation intensity levels. On‘the 
other hand, maximization of the above items at flooded situation could be arrived 
at if the systems are operated at the maximum possible daily duration (full 
capacity). 

It is commonly observed that pump systems are operated at about 
10 hours a day. According to pump and engine manufacturers this is much below 
full capacity operation. It is argued that if the water source is open and imlimited, 
full capacity operation denotes maximum pump system daily operating hours 
depending on the limitation set by the prime mover. Small prime mover engine 
units suited for 4 or 5 inch diameter centrifugal pumps could be run continuously 
and need only an hour or two of rest every 24 hours interval. Moreover, the 
big diesel engines used in deepwell turbine pump systems could negotiate con¬ 
tinuous operation without rest for about a month period. 

With shallow tubewell pump systems full capacity operation is more 
arbitrary. The maximum daily pumping hours possible depends more on the water 
supplying capacity of the underlying water acquifer source which in turn is highly 
variable and unpredictable. However, in the case of deepwell pump systems 
several water acquifer sources are tapped to provide a more dependable water 
yield suitable for continuous pumping operation. Hence, at farm level situation 
full capacity operation is determined by the type of pump and well system and the 
water supplying capacity of the underground source or sources. For purposes of 
this study full capacity operation for 4 and 5 inch diameter shallow tubewell 
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centrifugal* pump systems will be set at 20 hours a day. It will be set at 24 
hours a day for the deepwell turbine pump system. 

Increasing the daily pumping hours of the system above 10 hours will 
involve additional cash expenses for farm and pump ^stem operation and working 
hours for the farmer. It could also lower the level of the water table which in 
turn would decrease pumping capacity. For a combination of these reasons 
farmers continue operating their systems below full capacity as arbitrarily set 
above. 

1.3 Objectives 

This study has the following objectives: 

(a) To establish a suitable functional relationship between rice yield 
and water input with the use of experimental data. 

(b) To make use of the results of the above analysis and other available 
information in synthesizing the following: 

(1) average pump and well models, cost estimates for capital 

investment and pump system operation, and 

(2) pump irrigated farm project models. 

(c) To conduct economic analysis for the different farm project models 
placing emphasis on feasibility for capital cost repayment and maximization of 
farm income. 

2.0 THE YIELD-WATER INPUT RELATIONSHIP FOR LOWLAND RICE 

Limited work has been done on the rice yield-water input relationships. 
Effect on yield of water input levels at and above satimated field condition has 
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been adequately investigated. But yield response due to levels below field saturation 
which is the critical portion of the relationship is not understood. To say something 
about the economics of water distribution it is necessary to understand the whole 
range of yield response at water input levels below and above saturated field condition. 
Two field experiments were conducted during the dry seasons of 1968 and 1969 at the 
institute experimental farm. The purpose was to generate data to ascertain the nature 
of the said relationship and ultimately establish a suitable functional equation that 
could be used in an economic analysis. 

2.1 The experiments 

In the 1968 experiment, the water application treatments were instituted 
at panicle initiation stage of the crop. For purposes of investigation of water distri¬ 
bution the results were considered exploratory. Using technical inrormation suggested 
by this experiment a new experimental site was developed at the same vicinity where¬ 
in a concluding experiment was conducted in the dry season of 1969. 

2.1.1. The experimental plots . The layout for the new experimental 
site and plots is illustrated in Fig. 2. Seven plots (plot 1-7) each of size 12 x 12 
meters were laid out at Ts, while two plots (plots 8 and 9) were constructed at T 17 , 
about 40 <;m lower in elevation than Tg. Each of the plots was bottomless and 
bounded by single layer of 18" wide fural metal sheet that was buried to a foot depth 
below ground level. Plot 9 however, was provided with two extra metal levee rings 
extending outward at one meter interval. This plot was intended for measurement 
of the water consumptive use of flooded rice. 




Fig. 2. Schematic layout of experimental area and plots at T- & T„. IRRI, 1969 diy season 
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An evaporation pan and a percolation tank were also installed on the space 
extending southeast of plots 8 and 9. 

2.1.2. The water application treatments. Seven levels of irrigation 
intensity were investigated. The range in treatments was 2 mm-depth/day up to 8 
mm-depth/day taken at 1 mm-depth/day interval plus two continuously flooded control 
treatments. The treatments were allocated to the experimental plots in a sequential 
as opposed to a random fashion as follows: 8 mm-depth/day to plot 1, 7 mm-depth/ 
day to plot 2 down to 2 mm-depth/day to plot 7. This was suggested since a continuous 
nature of functional relationship was sought and possible water movement between 
plot borders was speculated. The continuous flood control treatments W'ere likewise 
allocated to plots 8 and 9. 

2.1.3. T he irrigation operation . During irrigation operation water amount 
applied to the experimentally treated plots was measured thru a 1" diameter volumetric 
water meter. Irrigation water was pumped from the institute's underground irrigation 
box and conducted to the experimental plots using a 2" x 2" diameter centrifugal pump 
coupled by belt and pulley to an aircooled engine in combination with other improvised 
accessories. 

Water requirement data for land preparation was taken as shown in Table 1. 
With the field dried down to 60 percent soil moisture content, the total amount of water 
used up in the operation was 132 mm-depth. For practical purposes about half of the 
total requirement could be applied to immediate flood and soil saturate. The other 
half of 66 mm-depth could be applied during the process of plowing, first harrowing, 
basal fertilizer application and final leveling operations. It is to be noted here that 
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TABLE 1. MM-depth of water used for land preparation of experimental plots. 
Dry season, 1969, IRRI. 


Plot No. 

Soil moisture 
content ^ 

Water requirement ^ 

Immediate flood Additional amount 

to soil saturate applied up to fertilizer 

application and final 
leveling 

Total 


(%) 

(mm-depth) 

(mm-depth) 

(i(im-depth) 

1 

66.3 



118.24 

2 

58.4 

51.22 

77.47 

128.70 

3 

61.2 



131.51 

4 

62.8 

60.75 

69.56 

130.31 

5 

61.4 

62.35 

81.82 

144.18 

6 

57.8 

62.50 

79.34 

141.84 

7 

50.5 

64.20 

68.61 

132.82 

Average 

59.8 

60.20 

75.36 

132.51 


a/ The whole experimental site at the beginning of the season was flooded and 
leveled. Metal levees were installed extending about a foot downward below ground level 
around the periphery of every 12 x 12 meter experimental plots. About a month 
after initial flooding land preparation was done. 

^ Soil moisture content (O. D. basis) obtained before immediate flooding 
to soil saturate. 

c/During the process of irrigation water added to each of the experimental 
plots was measured voiumetrical’y thru a 1" 0 water meter. 

^ For these plots, only total requirement for land preparation was recorded. 
NOTES: 

(a) Soil type: Maahas clay, 

(b) Land preparation: Jan. 18-20, 1969. Plowing, harrowing, basal fertilizer 
application and final leveling was done after 24 hours of soil saturation. Land 
preparation for each experimental plot was completed in two days. 

■(c) Transplanting: Jan. 22, 1969. Thin sheath of surface water was main¬ 
tained for 2 days prior to transplanting. 
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for a given definite area with controlled irrigation land preparation could be finished 
in two days with the use of hand tractors. It should also be expected that more water 
will be used up if land preparation operations especially soil puddling is delayed. 

Two days after land preparation, 11 day old dapog IRS seedlings were 
transplanted. Full water application treatments were instituted at 8 to 13 days after 
transplanting (D, A. T. This was to give allowance for seedling establishment 
before subjecting them to deeper water depths. Throughout the crop season the 
irrigation treatments were applied at 5 day interval. Cumulated 5 days irrigation volume 
requirements were applied since observations suggested this schedule to be typical of 
farm practice. 

The relationship between crop maturity, irrigation period, and water 
application treatments is shown in Table 2. Termination of the water application 
treatments was done at approximately one to two weeks before expected harvest. 

For the experimental plots which were belov/ soil saturated condition from flowering 
to maturity (7, 6, 5, 4, 3, and 2 mm-depth/day treatments) it was felt necessary 
to extend irrigation up to a week before ejqDected harvest. In flooded condition ( 8 mm/ 
day and the flood control plots) irrigation was terminated two weeks before expected 
harvest. The experimental result showed that decreasing the amount of water appli- 
catioii prolonged crop maturity and, hence, the irrigation period. 

2.1,4. Other production inputs. Other inputs of production as management, 
fertilization, weed control, rat and insect control were fixed at high levels and kept 


^It has been a practice of researchers at the International Rice Research 
Institute to write 'days after transplanting' in abbreviated form as D. A. T. 
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TABLE 2. Rice grain yield, crop irrigation period and crop maturity of 
IRS at different irrigation intensity levels. Dry season, 
1969, IRRI. 


Irrigation 
input levels 

Irrigation 

period 

Crop 

maturity 

Grain vield ^ 

Kgms/ha Kgms/ha/day 

(mm-depth/day) 

(D.A. T.) 

(D.A.T.) 



2 

3 - 138 

- 

- 

- 

3 

3 - 138 

145 

0 

0 

4 

3 - 138 

145 

89 

0.61 

5 

3 - 118 

126 

4,650 

36.90 

6 

3 - 113 

121 

7,301 

60.30 

7 

3 - 108 

119 

8,736 

73.40 

8 

3 - 103 

116 

8,832 

76.10 

9.13 

3 - 103 

116 

8,881 

76.60 


^The crop was transplanted using 11-day old dapog seedlings at 
25 X 25 cm. between hills about 2 days after land preparation. 

^ Average of eight 8 sq. meter yield samples from one plot 
replicate. 
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constant for all experimentally water treated plots, 

(a) (NH4)2S04 fertilizer was basally applied at 100 kgm N a. i. per hectare 
to all experimental plots. 

(b) Handweedings were provided whenever necessary depending on the re¬ 
quirements of the experimaital crop. More weedings were done for treated plots that 
dried up early without giving a chance for canopy to close in. This was observed par¬ 
ticularly in 2, 3, and 4 mm-depth/day treatments. However, handweeding was done 
only twice for other treatments;—^ one at 15 D. A. T. and another at 40 D.A, T. 

(c) Thirty six inches wide corrugated metal sheets were provided as fence 

around the whole experimental erop area at the start of the experiment. A double 

layer of fine wire was installed at the top of the metal sheet and eleetrified every 

night time starting from twilight to early morning. This was to keep rats out of the 

crop. Rat baits inside and outside of the experimental plots were also provided when 
10 / 

necessary.— 

(d) For insect control, diazinon and sevin were alternately applied every 
other 10 to 14 days. Least moisture treated plots when they started to dry out were 

d/ln terms of weed eontrol all other treated plots are normal. 7 mm-depth/ 
day is intermittently flooded up to about flower, while 6 and 5 mm-depth treatments 
have saturated soils and eanopy about elosed in at the time of seeond weeding 
(40 D.A. T.). 

10/ In spite of this preeaution there are still some cases of isolated rat 
damage. It was observed that some preference are given by the pest for field plots 
with unsaturated field condition. 
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provided with folidol and sevin sprays.At about booting stage to crop maturity 
insecticide application was reduced from precautionary to control level. 

2.2 The experimental yield data 

Rice yield data was obtained from the experiment described above. The 
results are presented in Table 2. At 2 mm-depth/day treatment, the crop did not 
flower up to 145 D. A. T. when the experiment was terminated. While at 3 mm-depth/ 
day treatment the crop did flower but did not produce grain. In the case of 4 mm-depth/ 
day crop yield could be considered practically zero. Very few panicles produced 
normal grains. However, these normal grains were rare in these few panicles. To 
get the yield as presented, these panicles were painstakingly harvested and threshed 
by hand. On the other hand, yield figures at other treatments were obtained using 
normal harvesting procedures. 

An account of the soil condition in the treated plots may help explain the 
above yield data. The 7 mm/day treatment was kept intermittently saturated to flooded 
condition up to about flowering. From flowering to maturity the wot .r level in the 
plot continuously declined until it fell below saturated condition. On the other hand, 
the 8 mm/day treatment slowly built up water depth from transplanting toward the 
end of the vegetative stage. During the reproductive stage (flower initiation up to 
termination of irrigation) water level in the plot was maintained at approximately 
from 4 to 8 cm depth. Experimental plots provided with irrigation Intensity levels 

11/ This will introduce differences in the estimation of production cost. 
Excepting for treated plots 8 and 7 mm-depth/day other plots dried out before flower. 
These varied conditions will involve different types of insecticides and interval of 
application, hence, costs. 
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below 7 mm-depth/day were observed to be below soil saturated condition during 
the bulk of the cropping season. The 6 mm/day treatment started to progressively 
dry out at about 60 D. A. T.; the 5 mm/day at about 40 D. A. T.; the 4, 3 and 2 
mm/day treatments at much earlier periods. Drying out at these plots indexed gradual 
build up of water use deficit from periods before flower to maturity. Plant height was 
shorter on the plots with lower water treatments. 

The data indicated that yield decreased sharply from 6 to 5 mm-depth/day 
treatment which is quite a narrow range. This stresses the extreme sensitivity of 
lowland puddled rice to drought and the uncertainty in applying less water (below soil 
saturated condition) if the supply of water especially during the crop reproductive 
period is not warranted. 

2.3 Analysis of the yield data 

The data was plotted in a scatter diagram and eye fitted as showhiih Fig. 3 
to test the first hypothesis. The result indicated the sigmoid function as a reasonable 
form of the rice yield-water use relationship. The scatter diagram also showed that the 
quadratic and the logistic equation models could be used to fit the data. 

2.3.1. Fitting the data to a suitable functional equation. 

Two functions were fitted from i he yield data. The results are as follows: 

(a) Quadratic function: 

Y =-26,743.15 / 9037.17 X - 565. 914 
r2 = 0.967 

where: 

A 

Y = estimated yield (kgms/ha) 

X = mm-depth/day water application levels 




c 4000 


A . 9076.557 

1 + 4 , 65 .-°"”' 


Where : 

© Observed experimental 
values 


Water Application Intensity (mm-depth/day) 


Fig. 3. Rice yield response of IRS to different water application Intensity treatment. 
Dry season, 1969. IRRI. 
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Tbis function was arrived at with the use of multiple regression analysis 
technique, where in the functional model, Y = cc / / 6 2^2» ^ was substituted 

for Xi and for X2. 

(b) Logistic function (Tintner method) 

9076.557 

W4.65e-«-''39''t 

r2 = 0.993 

where: a 

= estimated yield (kgmsAa) 
t = 1 for 4.5 mm-depth/day irrigation level 
t = 2 for 5.0 mm-depth/day irrigation level 


t = 9 for 8.5 mm-depth/day irrigation level 

The analysis involved the use of the logistic equation model of the form: 

K 

^t “ 1 / be where K, a and b are parameters. For illustration in the calcula¬ 
tion of t^ia values of the parameters , please refer to Appendix A. 

Both the fitted functions gave a high R value. In the quadratic form, 
however, the increasing influence of the negative coefficient of the square of irriga¬ 
tion input effected yield decrease at the continuously flooded situation (9.13 mm/day 
treatment). This was thought as improbable. In the logistic equation the estimated 

yield values at the flooded situations approach assymptotic levels, which is more in 

12 / 

keeping with the trend indicated by the yield data and the literature.— Following 

12/ For example, Akin William, (1969), found out that there is no statis¬ 
tically significant difference between yields obtained at experimental plots which are 
continuously saturated and those continuously flooded at 2.5, 5.00, 7.5 and 10 cm depths. 
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this line of reasoning, it was decided to use the logistic function as a basis for yield 
estimation in the subsequent economic analysis that follows. The scatter diagram 
of the yield data and the estimated logistic function are presented in Fig. 3. 

2.3.2. The form of the relationship in Fig. 3 indicates that rice should 
be provided with irrigation intensity above a minimum level to produce yield. In the 
case of this dry season experimental crop, this minimum level is at about 4 mm/day. 
It is implicitly suggested in the illustration that in the wet season added rainfall 
amount will reduce this minimum irrigation level and at the same time the cloudiness 
in the period will effect yield level reduction. 

The drastic yield reduction in a narrow range of irrigation application 
denotes that in terms of productivity aspect extreme care should be exercir.ed in 
the allocation of available water from the irrigation system. Allowance on system’s 
capability should be provided by limiting the command area during the wet season 
to a size in which irrigation could be warranted when rainfall fails. The extremely 
variable rainfall pattern and the yield-water use relationship tend to give merit 
to the old practice of raising rice in a puddled flooded field condition when the water 
management level is low. The amount of water stored in a puddled soil would tide the 
crop for about a month when the rains fail. In the case of pump irrigated farms, 
however, the degree of water control can be kept high. In these farms, it is a 
possibility that farm income could be maximized at irrigation intensity levels lower 


than the flooded field situation. 
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3,0 ECONOMIC ANALYSIS OF PUMP IRRIGATED FARM PROJECT MODELS 

The analysis in this section has been done as an illustration and is not 
intended as a basis for recommendations. The result could be interpreted as an 
intelligent guess of Anhat may be expected about the profitability of operating pump 
irrigation systems under alternative farm level situations. It should be emphasized 
that it was done using the dry season crop as the basis. Different result should be 
expected if either the wet season or combination of wet and dry season crops were 
used as basis. 

The following analysis tried to work out the issues of maximization of 
farm income and capital repayment feasibility optimizing water distribution 
levels in the organization and design of pump systems. It tried to provide basis 
for ascertaining the profitability of lengthening the daily working hours of the 
pump systems above 10 hours. It also implicitly answers, the problem of deciding 
what type of system is needed in a particular farm situation through a limited number 
of budgets made for specific farm project models. 

The analysis will assume the following: 

(1) The experimentally derived rice yield-water input functional relation¬ 
ship holds at farm level situations simulated by the different pump irrigated farm 
project models. Yields are higher than as expected at farm level situation. They 
are not adjusted in this paper. Observations of conditions on pump irrigated 

13/ 

farms indicate that on many fields water is added at approximately 7 and 8 mm/day .—’ 

13/ Personal commimication with Jack Kampen, Visiting Instructor, UPCA 
Ag. Engineering Department, 1969. 
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(2) The water supplying ability of the underlying water acquifer sources 
can sustain increased water withdrawal demand as the daily pump operating hours 
of the system during the cropping season is increased above 10 hours. 

(3) Efficient field distribution of water at irrigation intensity levels below 

# 

saturated condition is attainable at field situation. In the experiment positive grain 
yield levels were attained at irrigation intensities above 4 mm-depth/day. Ibe 
5 mm-depth/day treatment is the lowest irrigation level which could be included in 
the economic analysis. It is also die lowest treatment in which fair field water 
distribution is apparently obtained throu^ the soil crack channels. It follows that 
better water distribution could be done at other irrigation levels investigated which 
are greater than 5 mm/day but are below saturated field condition. 

3.1 The data 

Economic analysis of pump irrigated farm project models was done 
using the following data; 

(1) Rice yield-water use functional relationship. This was derived from 
the "water supply experiment" which was conducted at the IRRI experimental farm 
during the dry season of 1969. Estimation of rice yield and gross return expected 
at different irrigation intensity levels were based in this relationship. The result 
of the calculation is presented in Table 3. 

(2) Estimated discharge capacities of 4-inch and 5-inch diameter shallow 
tubewell centrifugal pump and 10-inch diameter deepwell turbine pump systems. 
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TABLE 3. Estimated rice yield and gross returns per ha. at different 
irrigation intensity levels, dry season, 1969. ^ 


Irrigation intensity 

Yield V 

Gross return -/ 

(mm-depth per day) 

(kgms/ha) 

(?) 

5 

4,410 

1,804.13 

6 

7,315 

2,992.57 

7 

8,608 

3,521.53 

8 

8,962 

3,666.35 

9.13 

9,053 

3,703.58 


a/Based from the results of field experiment, •'Water Supply 
Experiment" conducted at the Agricultural Economics Department, 
IRRI, dry season, 1969, 

^ Computed from the logistic equation (Tiritner method) fitted 
from the yield-water use data obtained from the field experiment. 


c/Based at per cavan or P0.4091 per kgm. paddy. 
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These data are provided by Mr. Charles A. Robertson, Visiting Instructor of Agri¬ 
cultural Economics, UPCA, Laguna. Please refer to Table 4. The estimates were 
based from pump flow measurements made in three periods during the 1969 dry season 
in Nueva Ecija province. 

Discharge capacities during the land preparation period was provided by 
the first round of measurements conducted in January. While those during the rest 
of the season were taken from the average of the two later roimds of measurements. 
For the shallow tubewell pump systems the acquifer sources can sustain higher 
water v/ithdrawal rate during the start of the season. However, this rate gradually 
decreased due to lowering of water table toward the end of the season. As explained 
elsewhere the deepwell turbine pump systems tapped different layers of underground 
sources and water withdrawal rate could be maintained throughout the season. 

(3) Average capital cost involved in putting up average models of pump 
irrigation systems. Table 5 shows estimates of cost for the following items; 

(a) pump and engine set, ,(b) well construction, and (c) structures and canals. 

Pump and engine set - Cost quotations were obtained from farm machinery 
importers, dealers and distributors in Manila and suburbs. These were tabulated 
and the averages for the whole set, pump, engine and coupling pump to engine items 
were calculated. On the average, pump and engine set cost about P3,600, P5,000, 
and P52,000 for the 4-inch and 5-inch centrifugal and 10-inch turbine pump systems, 
respectively. The bulk of the cost is on the diesel engine prime mover which 
consist about 75% of the whole set for the centrifugal pump systems and about 50% 


for the turbine. 
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TABLE 4. Estimated discharge capacities of shallow tubewell centri¬ 
fugal pump and deepwell turbine pump systems, 1969 
dry season. —/ 



Discharge capacities 


Sly stems 

Transplanting 

time 

Rest of the 

season 


(gpm) 


Shallow tubewell 

4"0 

130 

115 

5" 0 

170 

135 

Deepwell 

10 " 0 discharge 

1500 

1500 


a/ Discharge capacities for the systems are rough estimates 
provided by Mr, Charles A. Robertson, Visiting Instructor, UPCO, 
Graduate Program, UPCA, Laguna. 







8-24 


TABLE 5, Average capital costs involve in shallow tub^ell centrifugal pump 
and deepwell turbine pump systems, 1969. 



Shallow tubewell 

Deepwell 

Items 

4"|2f 

5"0 

10 " 0 

b / 

(1) Pump & Engine setr-' 

f3,579.00 

P4,978.00 

P52,500.00 

a. Pump set 

P834.50 

P956.00 

P24,333.00 

b. Engine 

2,494.50 

3,722.00 

28,167.00 

c. Coupling piunp 
to engine 

250.00 

300.00 

- 

(2) Well construction^^ 

1,555.00 

2,243.34 

36,584.16 

d/ 

(3) Structures & canals—' 

300.00 

300.00 

9,000.00 

Total 

5,434.00 

7,521.34 

98,084.16 


a/Sources of data: Delta Equipment & Parts, Inc.; Clindisco (Phil.) Inc.; 
Unel's Machinery Supply; Pacific Star Inc.; G.A. Machineries Inc.; E.R. Angeles 
Machinery Enterprises; Marsteel Corporation; SEA Commercial Company Inc.; 
Warner, Barnes & Co., Ltd.; Quinzy - Pacific Machinery Sales, Inc.; Atkins, Kroll 
& Co. Inc.; J. V. Hoover & Co. Inc.; Shamrock Well-Drilling Enterprises, Inc.; 
Wells and Pumps Inc.; Lopez, Emiliano Well Driller; I. C. de Guzman Well Drilling 
Enterprise; and author's interview notes (1968 & 1969). 

b/In the case of the centrifugal pump and engine sets, the costs of the pvunp 
set or engine of different brands were obtained. Cost of either the pump set or 
engine is calculated from the equation: 

C «• P / E / Coupling cost where: C = Cost of pump & engine set 

P = Cost of pump set 
E = Cost of engine 

For the deepwell, the cost of coupling is included in the engine cost. 

£/ Well construction costs for the shallow tubev/ells are computed based 
on quotations of local well drillers and a well model as synthesized from records 
of the ISU and interview notes in Central Luzon, 1968 & 1969. 

For the deepwell, construction cost was based from quotations of 5 well¬ 
drilling enterprises and a telescopic deepwell model as synthesized from records 
of dug deepwells. 

d/ These are estimated figui-es based from interview notes of the author. 

For the small projects, only a small house for the pump and engine imit and mini¬ 
mum field ditches were constructed. For the deepwell this usually is composed 
of the pump and engine house, stilling tank and delivery canals within the system. 
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There is a wide range in the cost of the sets since varied pump specifications 
allow a range of power requirement for the prime mover. For the centrifugal pumps 
the 4-inch could be driven by a 5-10 horse power engine and the 5-inch by a 10-15 horse 
power engine. While the 10-inch turbine pump could be driven by a 90-145 horse 
power diesel engine. 

Well construction - Evaluation of this was done by synthesizing average 
models for shallow tubewells and telescopic deepwell. Cost quotations for materials 
and drilling operations were then used to estimate the cost of constructing the models. 
Interview notes in Nueva Ecija in 1968 and 1969 and dug well data obtained from ISU 
and well drilling companies provide guidance in the synthesis of the well models. 

These are presented in the Appendix Figs. (1) and (2) and are reasonable average 
of wells one would construct in Nueva Ecija at present and in the near future. Average 
cost quotations for charged expenses on drilling were likewise shown in Appendix 
Table (1). The average cost of construction for the well models were calculated 
and presented in Appendix Tables (2) and (3) for shallow tubewells and telescopic 
deepwell respectively. With 1969 prices construction of average shallow tubewells 
would cost about FI, 550 for 4-inch and F2,250 for 5-inch. While it would cost about 
F36,600 for a deepwell. 

Structures and canals - This consist a smaller fraction in the cost of 
construction and installation of pump irrigation systems. Conservative estimates 
placed this at F300 average for the 4-inch and 5-inch centrifugal pump ^sterns. 

Out of this amount are constructed a small house or shed of light materials for the 
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pump and engine and a minimum of field ditches. Average cost for structures and 
canals for 10-inch turbine piurip system is estimated at ^9,000. This is used in 
constructing a semi-permanent pump and engine house, stilling basin and delivery 
canals and field ditches within the farm project, 

3.2 The pump irrigated farm project models 

Farm project models irrigated fay the centrifugal and turbine types of pump 
systems were organized and designed. The models are shown in Table 6, 

For each type of system four sets of farm models were developed. To 
specify the farm models, the farm hectarages were computed based from specified 
fixed pump system daily water delivery capabilities during the cropping season period 
and land preparation period and the water duties required by the irrigation intensity 
levels. During the cropping season period, the systems delivery capabilities are determined 
fay the pump discharge capacity and the pump capacity levels of operation as indexed 
by the specified maximum daily operating hours (figures in parenthesis). These 
capacity levels were varied from 10 hours a day of operation in Set I up to full capacity 
operation in Set IV which was arbitrarily assumed at 20 hours for the centrifugal 
systems and 24 hours for the turbine system. During the land preparation period 
however, the pump system daily delivery capability was fixed for each type of system. 

The fixed pump system delivery capabilities during the cropping season 
period were applied at five irrigation input levels ranging from 5 mm-depth/day 
(belov/ saturated field condition) to about 9 mm-depth/day (continuously flooded si¬ 
tuation) taken at 1 mm-depth/day interval. The ratios of the delivery capabilities 
to the water duties required by the irrigation levels provide initial estimates of the 
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TABLE 6, Hectarage of farm project models irrigated by different type of 
pump systems and operated at various maximum daily duration 
during the cropping season. 


Project set/ 
irrigation input—' 


^pes of Pump Systems 


4" 0 S. T. W. 
centrifugal 
Hrs.—^ 


5" 0 S. T. W. 
centrifugal 

W 


10" 0 D.W. 
turbine 


Hectares Hrs.—' Hectares 


Hrs.-^ 


Hectares 


( 10 ) ( 10 ) ( 10 ) 


1/5 

10 

5.223 

10 

6.132 

10 

68.135 

6 

10 

4.315 

10 

5.110 

10 

56.779 

7 

10 

3.731 

10 

4.380 

10 

48.668 

8 

10 

3.264 

10 

3.832 

10 

42.584 

9.13 

10 

2.860 

10 

3.358 

10 

37.314 



(14) 


(14) 


(14) 

n/5 

11.55 

6.033 

12.89 

7.905 

12. 30 

83.72 

6 

13.86 

6.033 

14.00 

7.153 

14.00 

79.48 

7 

14.00 

5.223 

14.00 

6.131 

14.00 

68.13 

8 

14.00 

4.570 

14.00 

5.365 

14.00 

59,61 

9.13 

14.00 

4.004 

14.00 

4.701 

14.00 

52.23 



(18) 


(18) 


(18) 

in/5 

11.55 

6.033 

12.89 

7.905 

12. 30 

83.72 

6 

13.86 

6.033 

15.47 

7.905 

14.75 

83.72 

7 

16.17 

6.033 

18.00 

7.883 

17.20 

83.72 

8 

18.00 

5.876 

18.00 

6.898 

18.00 

76.646 

9.13 

18.00 

5.148 

18.00 

6.044 

18.00 

67.160 



(20) 


(20) 


(24) 

IV/5 

11.55 

6.033 

12.89 

7.905 

12.30 

83.72 

6 

13.86 

6.033 

15.47 

7.905 

14.75 

83.72 

7 

16.17 

6.033 

18.05 

7.905 

17.20 

83.72 

ff 

18.48 

6.033 

20.00 

7.664 

19.66 

83.72 

9.13 

20.00 

5.721 

20.00 

6.716 

22.44 

83.72 


a/ mm-depth of water per day. 

(Hrs.) maximum daily operating hours during the cropping season. 

^ Actual daily operating hours for the specified farm situation in the 
farm models. 
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farm model hectarages. These estimates were then checked If within the capability 
of the system to service during the land preparation period. If they could be serviced, 
then the initial estimates could be taken as the farm model hectarages under the 
specified lype of system, pump capacity levels of operation and irrigation intensity 
levels. If not, the maximum hectarage that could be serviced by the system during 
the land preparation period will be taken as an estimate for the specified models. 

Based on this scheme the hectarage of each farm model was calculated 
as illustrated in Appendix B. The calculations were done based on the following 
assumptions: 

(a) During the land preparation period the pump systems will operate 
daily and finish up the operation within a maximum period of 20 days. During this 
period the centrifugal pump systems will run at 20 hours a day and the turbine pump 
system 24 hours. Also, within the land preparation period the field water losses 
due to evaporation, seepage and percolation will be estimated at 6 mm-depth/day. 

(b) The land preparation puddling operation fora definite field portion 
within a farm will be done in two consecutive days. Here, it is further assumed that 
machinery is available to start plowing and puddling operations as soon as the field 
is saturated and enough depth of water was applied for satisfactory operation. 

(c) During the cropping season period the pxunp system will operate daily. 
The farm hectarage will be divided into five equal portions and irrigated at 5 days 


rotation until crop maturity 
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It will be noted In Table 6 that as the pump i^stem operation approaches 
full capacity (set IV farm models) by extending the pumping hours, a maximum farm 
hectarage is reached particularly at lower irrigation intensity levels. This is the 
maximum hectarage that the system could service during the land preparation period, 
hence, the maximum hectarage, that could be planted at the start of the season. 

As explained elsewhere the initial estimate for the farm model hectarage 
is calculated as the ratio of the system's daily delivery capability during the ciopping 
season to the daily water duty required by the irrigation level. If we take the case of 
a farm model which is irrigated at a certain level of intensity and increase the system's 
delivery capability during the cropping season by extending the pumping hours, the 
initial estimate of the model hectarage will definitely increase since the water duty 
stays constant. If the irrigation level is low as 6 mm-depth/day for example, at 
certain pump capacity level of operation this initial estimate exceeded the maximiun 
hectarage that could be serviced during the land preparation period under all types 
of systems investigated. Hence, imder the above conditions the maximum hectarage 
that could be planted at the start of the season was talcen as an estimate! of the farm 
model hectarage. On the other hand, if the irrigation level is high as the continuously 
flooded situation (9.13 mm-depth/day), even if the systems are operated at full 
capacity the initial estimate of farm hectarage could be less than what could be planted 
at the start of the season. The initial estimate in this case could be taken as the farm 
model hectarage. This was observed with the centrifugal pump systems which draw 
up water from shallow tubewells. It is a physical limitation due to decreased dis¬ 
charge capacities during the cropping season period. For the deepwell turbine pump 
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^stem, however, the pump discharge capacity is assumed maintained throughout 
the production period. In this case, the pump capability at full capacity operation 
during the cropping season period yielded enough water to satisfy the water duty 
demanded by the maximum hectarage that could be planted at the start of the season 
even il irrigated at the flooded situations. 

3.3 Cost and return farm budgets 

Using information in the preceding sections, budgets on cost and returns 
involved in the production of a dry season lowland rice crop at the different pump 
irrigated farm project models were prepared. The cost items consisted of the 
following; 

(a) pump system's operational expenses 

(b) charges on the use of Irrigation &cilities 

(c) farm production cost 

The pump system's operational expenses is the total cash expected to put 
the system in operation during the season. This is proportional to the total pump 
running hours incurred in the season as demanded at the different irrigation intensify 
levels at the farm models. This item is further broken down into pump and engine 
operational cost and maintenance of structures which are presented in Table 7. 

The former is on a per hour basis and the latter is estimated for the whole system 
during the season. To compute pump and engine operational expenses for the whole 
season the pump operating hours during the land preparation and cropping season 
periods were estimated for each model. These estimates are presented in Appendix 



8-31 


TABLE 7. Average operational cost per hour of shallow tubewell 

centrifugal pump and deepwell turbine pump systems, 1969.^ 



Shallow tubewell 

Deepwell 

Items 

4” 0 

5‘'0 

10" 0 

Operator’s wage 

P 0.50 

P0.50 

fO.75 

Fuel consumptioi^/ 

0.3000 

0.38748 

4.3200 

Oil consumption^/ 

0.0240 

0.0522 

0.4920 

Servicing & maintenance^ 

0.0415 

0.0415 

0.0550 

Overhaul-^ 

0.0295 

0.0295 

0.0800 

f / 

Replacement cost—' 

0.0312 

0.0465 

0.3520 

Maintenance of structuresS/ 

15.00 

15.00 

450.00 

Total; (Excluding 
maintenance of structures) 

0.9262 

1.05718 

6.049 


a/ Source of data; Pacific Star hic.; Delta Equipment & Parts Inc.; 
Warner, Barnes & Co. Ltd.; SEA Commercial Co. Inc.; Marsteel 
Corporation; E.R. Angeles Machinery Enterprises and G.A. Machineries.Inc. 

b/ Evaluated at PO. 18/liter cost of diesel fuel. 

£/ Evaluated at PI. 50/liter of S. A. E. 30 lubricating oil light duty 
and P2.05/liter for heavy duty type. 

d/ Based Dom servicing & maintenance every 2000 hours of operation. 

e/ Based from overhauling at 4000 running hours. 

^/Usually based at 5% of initial cost of engine at 4000 hours. 

£/ Based on 5% of cost of structures. Figures are for whole 
season of operation, assuming that the system will be used for the 
dry .:easor only. 
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Table 4. The calculation procedure is illustrated in Appendix C. The pump running 
hours during the land preparation period is a function of the farm model hectarage 
while during the cropping season it is related to farm hectarage, irrigation input 
applied and crop season irrigation period. 

The second cost item is an estimate of a fixed repayment schedule for using 
the system's facilities for six months cropping period. This is constant for each 
type of system as worked out in Table 8. 

The last cost estimate is shown in Table 9 and expressed as expenses per 
hectare. This is the total expenses involved in farm field operations and payment 
for the use of the land. These farm costs directly vary with the farm model hectarage. 

Estimates for farm gross returns were made based on the logistic functional 
relationship between rice yield and irrigation input. Estimations on the per hectare 
basis at different irrigation intensity levels are presented in Table 3. These are then 
translated to farm basis thru direct conversion from the farm model hectarage. 

Finally, the cost and return budgets were prepared for each of the farm 
project models. These are summarized in Tables 10, 11, and 12 for farm models 
irrigated by the 4-inch and 5-inch centrifugal and 10" turbine pump systems res¬ 
pectively. 

3.4 Economic measures 

Net farm retumsM/ and capital repayment feasibility ratio (R) at the 
different farm project models were evaluated from the farm cost and return budgets. 

14/ Net farm return and farm income are interchangeably used in this paper. 
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TABLE 8. Interest and depreciation charges for facilities of different 
types of pump project models, dry season, 1969. V 



Shallow tubewell 

Deepwell 

Items 

4" 0 

5" 0 

10" 0 


(P) 

(P) 

(P) 

Pump and Engine 

(1) Interest^/ 

214.740 

298.68 

3,150.00 

(2) Depreciation^ 

305.074 

424.325 

4,475.10 

Well 

(1) Interest 

93.300 

134.60 

2,195.05 

(2) Depreciation 

80.595 

116,272 

1,896.157 

Structures & Canals 

(1) Interest 

18.00 

18.00 

540.00 

(2) Depreciation 

15. 55 

15.55 

466.47 

Total 

727. 26 

1,007.43 

12,722.78 


a/Evaluated for a period of six months, 
b/ Based at 6% interest rate. 

c/ Evaluated at 3 1/2% earning rate for sinking fund depreciation 
at 10 years life with zero salvage val ue for pump and engine and 15 years 
life with zero salvage value for well and structures. 
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TABLE 9. Farm production cost per ha. of rice at high management 
level. Dry season, 1969 prices,* 


Expenses 

Costs 


(P) 

(1) Seeds (1 cavan of improve variety) 

40.00 

(2) Weedicide (2, 4-D) 

15.00&/ 

(3) Insecticide (3 applications of Diazinon at 

2 kgm ai per application) 

156.00 

(4) Fertilizer (100 kgm N using (NH 4 ) 2 S 04 ) 

132.00 

(5) Land preparation 

120.OOS/ 

(6) Labor for applying insecticide & herbicides 

28.00S/ 

(7) Seedbed 

25.00S/ 

(8) Transplanting in straight rows 

80.00 

(9) Handweeding (twice at P60.00 @) 

120.00 

(10) Harvesting & threshing (15.0% of harvest at 
P18.00 per cavan) 

- 

(11) Land rental 

200.OOa/ 

Total (excluding item no. 10) 

916.00 


* Costs other than those labelled ^re estimated using current 
charges prevalent in Laguna. 

a/Source: Sorenson, R. and E. L. Felton, Jr. 1967. Seed 
Corporation of the Philippines: A Case Study, a paper presented at 
the Seminar-Workshop on the Economics of Rice Production, IRRI, 
Dec. 8 - 9, 1967. 
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TABLE 10, Costs and returns at different farm project models irrigated by 
a 4” 0 S. T. W, centrifugal pump system which is operated at 
various maximum daily duration during the cropping season. 


Project set/ 
irrigation input 

Hectarage 

Farm costs 

Pump system Farm Charges on 

operation operations^ capital^ 

Gross 

farm 

returns^' 

(mm/day) 

(has.) 


(^) 


(#) 

1/5 

5.223 

1385.05 

4784.27 

727.26 

8009.52 

6 

4.315 

1257.96 

3952.54 

727.26 

10976.00 

7 

3.731 

1172.75 

3417.60 

727.26 

11168.00 

8 

3.264 

1107.18 

2989.82 

727. 26 

10171.92 

9.13 

2.860 

1078.74 

2619.76 

727.26 

9003.40 

n/5 

6.033 

1615.47 

5526.23 

727.26 

9251.67 

6 

6.033 

1797.94 

5526.23 

727.26 

15346.03 

7 

5.223 

1672.90 

4784.27 

727.26 

15634.02 

8 

41570 

1562.68 

4186.12 

727.26 

14241.95 

9.13 

4.004 

1522.85 

3667.66 

727.26 

12604.77 

m/5 

6.033 

1615.47 

5526.23 

727.26 

9251.67 

6 

6.033 

1797.94 

5526.23 

727.26 

15346.03 

7 

6.033 

1958.02 

5526.23 

727.26 

18058.60 

8 

5.876 

2046.16 

5382.42 

727.26 

18311.98 

9.13 

5.148 

1974.84 

4715.57 

727.26 

16206.13 

IV/5 

6.033 

1615.47 

5526.23 

727.26 

9251.67 

6 

6.033 

1797.94 

5526.23 

727.26 

15346.03 

7 

6.033 

1958.02 

5526.23 

727.26 

18058.60 

8 

6.033 

2097.10 

5526.23 

727.26 

18801.23 

9.13 

5.721 

2224.91 

5240.44 

727.26 

18009.95 


a/Exclude harvester's share. 
^ Evaluated for six months. 
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TABLE 11. Costs and returns at different farm project toodels irrigated by 
a 5" 0 centrifugal pump system which is operated at various 
maximum daily duration during the cropping season. 


Project set/ 
irrigation input 

Hectarage 

Farm costs 

Pump system Farm 
operation operatioi^' 

Charges , 
on capital—' 

Gross 

farm 

returns^ 

(mm/day) 

Oias.) 


(P) 


(P) 

1/5 

6.132 

1522.01 

5616.91 

1007.43 

9403.48 

6 

5.110 

1413.78 

4680.76 

1007.43 

12998.22 

7 

4.380 

1318. 50 

4012.08 

1007.43 

13110.65 

8 

3.832 

1232.45 

3510.11 

1007.43 

11942.03 

9.13 

3.358 

1215.32 

3075.93 

1007.43 

10571.13 

n/5 

7.905 

2004.61 

7240.98 

1007.43 

12122.41 

6 

7.153 

2014.13 

6552.15 

1007.43 

18194; 95'- 

7 

6.131 

1860.31 

5615.99 

1007.43 

18351.94 

8 

5.365 

1740.32 

4914.34 

1007.43 

16719.49 

9,13 

4.701 

1700.14 

4306.12 

1007.43 

14798.96 

m/s 

7.905 

2004.61 

7240.98 

1007.43 

12122.41 

6 

7.905 

2236;87 

7240.98 

1007.43 

20107.80 

7 

7.883 

&434. 88 

7220.83 

1007.43 

23596.20 • 

8 

6.898 

2257.49 

6318.57 

1007.43 

21496.93 

9.13 

6.044 

2206.01 

5536.30 

1007.43 

19026.78 

IV/5 

7.905 

2004.61 

7240.98 

1007.43 

12122.41 

6 

7.905 

2236.87 

7240.98 

1007.43 

20107,80 

7 

7.905 

2441.23 

7240.98 

1007.43 

23662.04 

8 

7.664 

2543.77 

7020.22 

1007.43 

23884.07 

9.13 

6.716 

2462. 37 

6151.86 

1007.43 

21142.25 


a/Exclude harvester's share. 
^ Evaluated for six months. 
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TABLE 12. Costs and returns at different farm project models irrigated by 
a 10” 0 D. W. turbine pump system which is operated at various 
maximum daily duration during the cropping season. 


Project set/ 
irrigation input 

Hectarage 

Farm costs 

Pump system Farm 

operation operation^' 

Charges 
on capital—' 

Gross 

farm 

returns-' 

(mm/day) 

(has.) 


(^) 


(^) 

1/5 

68.135 

9,787.85 

62,411.66 

12,722.78 

104,485.74 

6 

56.779 

8,950.65 

52,009.56 

12,722,78 

144,427.86 

7 

48.668 

8,235.06 

44,579.89 

12,722.78 

145,677.95 

8 

42,584 

7,697.91 

39,006.94 

12,722.78 

132,708.67 

9.13 

37,314 

7,574.51 

34,179.62 

12,722.78 

117,466.07 

II/6 

83.72 

11,909.83 

76,687.52 

12,722.78 

128,385.57 

6 

79.48 

12,572.20 

72,803.68 

12,722.78 

202,171.80 

7 

68.13 

11,509.99 

62,407.08 

12,722.78 

203,933.73 

8 

59.61 

10,793.79 

54,602.76 

12,722.78 

185,768.66 

9.13 

52.23 

10,494.36 

47,842.68 

12,722.78 

164,422.38 

m/5 

83.72 

11,909.83 

76,687.52 

12,722.78 

128,385.57 

6 

83.72 

13,168.02 

76,687.52 

12,722.78 

212,957.27 

7 

83.72 

14,278.01 

76,687.52 

12,722.78 

250,599.12 

8 

76.646 

13,909.02 

70,207.74 

12,722.78 

238,859.40 

9.13 

67.160 

13,483.17 

61,518.56 

12,722.78 

211,422.56 

IV/5 

83.72 

11,909.83 

76,687.52 

12,722.78 

128,385.5; 

6 

83.72 

13,168.02 

76,687.52 

12,722.78 

212,957.27 

7 

83.72 

14,278.01 

76,687.52 

12,722.78 

250,599.12 

8 

83.72 

15,245.85 

76,687.52 

12,722.78 

260,904.80 

9.13 

83.72 

16,927.48 

76,687.52 

12,722.78 

263,654.16 


a/Exclude harvester's share 
^ Evaluated at six months. 
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The results are summarized in Tables 13, 14 and 15 for farm projects irrigated by 
the three types of pump systems. 

Net farm returns is a straight forward measure of the profitability of pro¬ 
ducing rice under alternative situations at the pump irrigated farm projects. It gave 
an indication on the relative advantages in producing rice under varied levels of irri¬ 
gation input. Likewise, it is a measure of evaluating the benefits in attempting to 
operate the systems toward full capacity. 

Capital repayment feasibility ratio (R) is evaluated from the following 


formula: 


R 


(B-F.O.C. - P.O. 
_ 


C.) 


where: 


R capital repayment feasibility ratio 
B - gross farm return 
F. O. C. = farm production cost 
P. O. C. = pump system operational cost 

K = charges for use of irrigation facilities 
This measure is an indication of whether under different farm situations enough 
production could be obtained to generate farm returns that will cover up operational 
expenses and still leave enough for paying amortization cost and farm income. 
Maximizing R is important as a measure of the degree of certainty by which the 
existing system could be replaced after its useful life. An R value greater than 
unity denotes ability to pay and positive farm income. And since net farm return 
is evaluated above all costs (including charges for the use of facilities) positive 
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TABLE 13. Farm returns above total cost at different farm project models 
irrigated by 4" 0 S. T. W. centrifugal pump system which is 
operated at various maximum daily duration during the cropping 
season^—/ 


Farm proiect specifications 

C / 

Farm returns- 


Project set/ 
irrigation input 

Hectarage 

Operating 

hours^' 

(mm/day) 

(has.) 

(10) 

(P) 


1/5 

5.223 

10 

1112.94 

2.53 

6 

4.315 

10 

5038.26 

7.93 

7 

3.731 

10 

5850.40 

9.04 

8 

3.264 

10 

5347.67 

8.35 

9.13 

2.860 

10 

4577.64 

7.29 



(14) 



n/5 

6.033 

11.55 

1382.71 

2.90 

6 

6.033 

13.86 

7294.60 

11.03 

7 

5.223 

14.00 

8449.59 

12.62 

8 

4.570 

14.00 

7765.89 

11.68 

9.13 

4.004 

14.00 

6687.00 

10.19 



(18) 



in/5 

6.033 

11.55 

1382.71 

2.90 

6 

6.033 

13.86 

7294.60 

11.03 

7 

6.033 

16.17 

9847.09 

14.54 

8 

5.876 

18.00 

10156.14 

14.96 

9.13 

5.148 

18.00 

8788.46 

13.08 



(20) 



IV/5 

6.033 

11.55 

1382.71 

2.90 

6 

6.033 

13.86 

7294.60 

11.03 

7 

6.033 

16.17 

9847.09 

14.54 

8 

6.033 

18.48 

10450.64 

15.37 

9.13 

5.721 

20.00 

9817. 34 

14.50 
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Table 13 (cont'd.) 


a/Calculations are adopted from results of cost and return farm 
budgets for different farm project models. 

b/ Figures enclosed in parenthesis are the ^stem's specified Tnavlrnmn 
daily operating hours during the cropping season for each set of farm models. 
While the indicated operating hours are the actual for the specified farm 
situation in the models. 

£/Net above total cost. 

d/Computed from the formula: 

R = (B- F.O.C. - P.O.C.)/K 

where: R = capital repayment feasibility ratio 
B = gross farm return 
F, O. C. « farm production cost 
P.O.C. - Pump system operational cost 

K = charges for use of irrigation facilities 
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TABLE 14. Farm returns above total cost at different farm project models 
irrigated by a 5" 0 S. T. W. centrifugal pump system which is 
operated at variou s maximum daily duration during the 
cropping season.— 


Farm proiect specification 

Farm returns^/ 

R^/ 

Project set/ 
irrigation input 

Hectarage 

Operating 

hours^/ 

(mm/day) 

(has.) 

m 

(P) 


1/5 

6.132 

10 

1257.13 

2.25 

6 

5.110 

10 

5896.28 

6.85 

7 

4.380 

10 

6772.64 

7.72 

8 

3.832 

10 

6192.05 

7.15 

9.13 

3.358 

10 

5272.44 

6.23 



(14) 



II/5 

7.905 

12.89 

1869.39 

2.86 

6 

7.153 

14 

8621.24 

9.56 

7 

6.131 

14 

9868.21 

10.80 

8 

5.365 

14 

9057.40 

9.99 

9.13 

4.701 

14 

7785.27 

8.73 



(18) 



m/5 

7.905 

12.89 

1869.39 

2.86 

6 

7.905 

15.47 

9622.52 

10.55 

7 

7.883 

18 

12933.06 

13.84 

8 

6.898 

18 

11913.44 

12.82 

9.13 

6.044 

18 

10277.04 

11.20 



(20) 



IV/5 

7.905 

12.89 

1869.39 

2.86 

6 

7.905 

15.47 

9622.52 

10.55 

7 

7.905 

18.05 

12972.40 

13.88 

8 

7.664 

20.00 

13312.65 

14.21 

9.13 

6.716 

20.00 

11520.59 

12.44 




Table 14 (cbnt'd). 


^Calculations are adopted from results of cost and return farm 
budgets for different farm project models. 

'y Figures enclosed in parenthesis are the system's specified 
maximum daily operating hours during the cropping season for each set 
of farm models. While the indicated operating hours are the actual for 
the specified farm situation in the models. 

c/Net above total cost. 

y Computed from the formula; 


R = (B-F.O.C. -P.O.C.)/K 


where: 

R a capital repayment feasibility ratio 
C = gross farm return 
F. O. C. = Farm production cost 
P. O. C. = Pump system operational cost 

K = Charges for use of irrigation facilities 
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TABLE 15. Farm returns above total cost at different farm project models 

irrigated by a 10” 0 D. W, turbine pump system which is operated 
at various maximum daily duration during the cropping season.^/ 


Farm project specification 


Project set/ 
irrigation input 

Hectarage 

Operating 

hours^ 

Farm returns^ 


(mm/day) 

(has.) 

(10) 

(^) 


1/5 

68.135 

10 

19,563.42 

2.54 

6 

56.779 

10 

70,745.18 

6.55 

7 

48.668 

10 

80,140.20 

7.30 

8 

42.584 

10 

73,281,15 

6.75 

9.13 

37.314 

10 

62,989.05 

5.95 



(14) 



II/5 

83.72 

12.30 

27,065.44 

3.12 

6 

79.48 

14.00 

104,073.14 

9.17 

7 

68.13 

14.00 

117,293.88 

10.22 

9 

59.61 

14.00 

107,649.33 

9.45 

9.13 

52.23 

14.00 

93,362.56 

8.33 


- 

(18) 



m/s 

83.72 

12.30 

27,065.44 

3.12 

6 

83.72 

14.75 

110,378.95 

9.68 

7 

83.72 

17.20 

146,910.81 

12.52 

8 

76.646 

18.00 

142,019.86 

12.11 

9.13 

67.160 

18.00 

123,698.05 

10.70 



(24) 



IV/5 

83.72 

12.30 

27,065.44 

3.12 

6 

83.72 

14.75 

110,378.95 

9.68 

7 

83.72 

17.20 

146,910.81 

12.52 

8 

83.72 

19.66 

156,248.65 

13.28 

9.13 

83.72 

22.44 

157,216.38 

13.55 







Table 15 (cont'd). 


a/ Calculations are adopted from results of cost and return farm 
budgets for different farm project models. 

b/ Figures enclosed in parenthesis are the system's specified 
maximum daily operating hours during the cropping season for each set of 
farm model. While the indicated operating hours are the actual for the 
specified farm situation in the models. 

£/ Net above total cost. 

d/ Computed from the formula: 


R = (B - F. O. C. - P. O. C. )/K 


where: 

R = capital repayment feasibility ratio 
B - gross farm return 
F. O, C. = Farm production cost 
P. O, C. = Pump system operational cost 

K - Charges for use of irrigation facilities 
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net farm returns is an assurance of amortization payment. Hence, the two economic 
measures above are maximized at identical farm situation. 


3.5 Results of the analysis 

For each type of pump ^sterns farm income and capital repayment feasi¬ 
bility at the different farm projects varied with the following factors. 

(1) With respect to irrigation input under different levels of pump capacity 

operation. 

(2) With respect to pump capiacity operation under varied irrigation input 

levels. 

(3) With respect to combinations of pump capacity operation and irrigation 


input. 

These changes in the two economic measures are illustrated in Figures 
4, 5, and 6 for the 4-inch and 5-inch centrifugal pump and 10-inch turbine pump 
systems, respectively. 

With respect to irrigation input, maximization of farm income and the 
ratio R is arrived at about 7 mm/day when the systems are operated at pump 
capacities below the arbitrary full capacity specifically from 10 to 18 hours of 
daily operation during the cropping season. This is observed for all the systems 
except for the 4-inch centrifugal pump. In this system the economic measures 
were maximized at 8 mm/day when the system is operated at 18 hrs/day maximum. 
As noted earlier, at 7 mm/day the crop is subjected to below flooded field condition 
while at 8 mm/day the crop is subjected to practically shallow flooded situation 
during the entire cropping season. 



0 5 6 7 8 9.13 

Irrigation intensity levels ( mm-depth/day) 


Fig. 4. Net farm returns at different farm project models 
irrigated by a. 4" 0 S. T. W. centrifugal pump i^stem 
and operated at various maximum daily duration 
during the cropping season, dry season, 1969, 



5 


6 


7 


8 


9.13 


0 L 

0 

Irrigation intensity levels (mm-depth/day) 

Fig. 5. Farm returns above total cost at different farm 
project models irrigated by a 5" 0 S. T. W. centrifugal 
pump system and operated at various maximum daily 
duration duration during the cropping season, dry season, 
1969. 



Farm return above total cost iP^OOOO) 


8-48 



Irrigation intensity levels (mm-depth/day) 


Fig. 6. Farm returns above total cost at different farm 
project models irrigated by a 10” 0 D. W. turbine pump 
systems and operated at various maximum daily duration 
during the cropping season, dry season, 1969. 
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The above observation support in part the second hypothesis of this study. 
For the 5-inch centrifugal and 10-inch turbine piunp systems the limited irrigation 
delivery capabilities at low levels of pump operation capacities provide water to a 
limited hectarage under flooded situation with high productivity. High productivity 
under limited farm hectarage at this irrigation level did not maximize farm income 
and the ratio R. With these farm situations the farmer will be better off to put 
into production a larger hectarage by lowering the water input. 

The 4-inch diameter centrifugal pump system operating at 18 hours a day 
yielded sufficient water under shallow flooded condition (8 mm/day) to generate farm 

returns which maximized ability to pay charges for facility use and farm income. 

15/ 

This result confirms the following observation; results of studies— conducted by 
one firm showed a better economic performance for the 4-inch size over other 
bigger sizes of centrifugal pumps. There is a tendency among irrigation pump 
sellers to scrap off the 5-inch centrifugal pump in their line of sales. 

Subjecting the crop to deeper flooding continuously during the cropping 
season (at 9.13 mm/day irrigation level) did not maximize farm income and the 
ratio R even if the systems were operated at full capacity. Increased productivity 
in going from the shallow flood to the deeper flood situation at full pump capacity 
operation entails lower added farm returns against higher added cost. Under full 
piunp capacity operation, farm income and the R ratio are maximized at the 
shallow flood condition. 


15/ Personal communication with Mr. Felipe Mateo, Garni Machinery 
Enterprises, Valenzuela, Bulacan, 1969. 



8-50 


These results indicate that under current price estimates if water 
economy is the only consideration at farms served by pump irrigation systems 
it is definitely not profitable to produce rice under continuously deep flooded 
situation (at or above 9.13 mm/day irrigation level). Likewise, in cases where 
the water sources are limiting and the system's operation is limited to low pump 
capacity levels it is better to produce rice under irrigation levels below the 
flooded situation to maximize benefits in rice production. On the other hand, if 
it is possible to operate the system at full capacity it is advisable to produce 
rice under the shallow flood situation. 

4.0 CONCLUDING REMARKS 

This paper tried to establish a suitable rice yield-water input functional 
relationship that could be used in an economic analysis of different pump irrigated 
farm project models. It attempts to resolve the issues of maximization of farm 
income and capital repayment ability at alternative farm situations served by pump 
irrigation systems. It also attempts to investigate some questions involving under¬ 
utilization of pump ^sterns and gave indication on the profitability of lengthening 
the system's operating hours. The farm cost and return budgets made in the 
study could also help in deciding what type of system is needed at particular farm 
situations. 

However, the above analysis should be qualified according to the following 
restrictions; 

The most critical source of variation in the result of the analysis is the 
yield-water use functional relationship. Though the nature of the relationship may 
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hold, the rate of change in yield with respect to water input is expected to be low 
at actual farm level situations depending on rice variety, soil and environmental 
conditions and level of management. Some changes are also expected in the esti¬ 
mation of farm costs for weeding and insecticide material and its application. For 
the 7 mm-depth per day and at the flooded irrigation levels these might not be 
pronounced. But for the lower irrigation levels these would add significant amount 
to costs. 

Interpretation should consider these aspects to judge the appropriateness 
of extending the analysis to particular situations. By and large a more complete 
analysis could be made if the following information are available in appropriate 
forms for various farm level situations; 

(a) Rice yield-water use relationships for the wet and dry seasons. 

(b) Supplemental irrigation needed during the wet season. This will 
involve probability analysis on amount and occurrence of effective rainfall. 

(c) Ground water resource information. This will help in deciding up 
to what extent systems pump capacities could be raised. 

(d) Additional information on the construction and operation of irrigation 
reservoirs. This is still an unpopular idea in the Philippines. 



APPENDIX A 


Calculation of the values of the parameters in the equation model 
of the form; 


K 


1 / be“^^ 


(1) The relationship, / 1 = A / BZt where; 


( 1 ) 


( 2 ) 


Zt 


and t = 1 for 4.5 mm-depth/day 


irrigation level, t - 2 for 5,00 mm/day down 
to t - 9 for 8.5 mm/day, 

was analyzed using the simple linear regression technique. 
The resulting equation is; 


Zf. = 5.7591 X 10"® / 0.477272 

This result was used in calculating the values of the parameters 
of equation (1). 

(2) K was obtained from the formula; 

K - (1 - B)/A (3) 

= (1 - 0.477272)/5.7591 x lO"^ 

=; 9076.557 kgm6/ha 

(3) a= -logeB 

= -log eO. 477272 - - (-0.7397) 


( 4 ) 
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Appendix A (cont'd) 

(4) The value of parameter, b was computed using the method of 
Rhodes as: 

logeB ° / i- I loge(^-l) (5) 

2 n t=l *t 

0.7397 (9/ 1) , 1 

= - 2 - r (-17.3423) 

= 3.698 - 1.927 - 1.771 

b = the anti-ln of 1.771 

- 5.8767 

; (5) The resulting equation from the above analysis is: 

A _ 9076.557 

■ 1 / 5.8767 (6) 

This equation is then tested for closeness of fit by summing up residuals 

A 

(Yj - Yj) within the range of values investigated. The expected result is 

S:(Yt - Yt)/-0. However, the results showed far from expected. At this 

point the constant of integration, b was manipulated to arrive at the closest 

fit. The result is; 

^ 9076.557 

n = 1 / 4.65 e-O-■'397 t P) 

r9 = 0.99325 


as presented 
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APPENDIX B 

Calculation of the farm model hectarage. 

For each farm project model set under each type of pump system the 
maximum operating hours which the system could operate during the cropping season 
period is indicated. To illustrate-the calculation of the hectarage for a particular 
farm model, let us consider the following: 

Take the case of the 4" 0 S. T. W. centrifugal pump system's project model 
set IV. During the land preparation period the system's discharge capacity is 130 gpm. 
It could operate at 20 hours a day maximum and the whole operation is assumed to be 
under<iiken within 20 days. During the cropping season period the system's discharge 
capacity is lowered to 115 gpm and it could operate at 20 hours a day maximum. 
Furthermore, consider the case of the particular farm model which is irrigated at 
9.13 mm/day level. 

The calculations will be as follows; 

(a) During the cropping season period, the pump system daily irrigation 
delivery capability is; 

. 115 gallons jo min. 20 hrs. 1 m^ 

■ . . ■ ^ .. . . ■ _ ■ 

min, hr, day 264.2 gallons 

m^ 

- 522.331 

day 

while 9.13 mm/da 5 ' irrigation level will require a water duty of; 

9.13 mm ^ Im ^ 10,000 m^ 

day I'QtfO mm ha 

91.3 m3 
ha-day 
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Appendix B (cont'd). 


such that the daily capability above could be distributed to: 


522.331 
91.3 


= 5.721 hectares. It should be ascertained if this hectarage could be 


serviced during the land preparation period. 

(b) The maximum hectarage tliat could be planted at the start of the season 
is computed as follows; 


The daily capability of the system during the land preparation period is: 

_ 130 gallons 60 min . 20 hrs. ^ 1 m3 _ 

min. hr. day 264.2 gallons 

= 590.461 mVday 


This capability is used during the land preparation period as follows: 

(1) At the first day, soil saturate: 


590.461 

660 


o 0.894 hectare since 66 mm-depth of water or 


660 mVha is needed for soil saturation. 

(2) At the second day, finish up the land preparation operations for this 
0.894 ha. field portion. 


(3) At the third day; 

(i) Replenish water loss of (0.894) (60) = 53.640 m^/day since 6 mm/ 
day is assumed as losses due to evaporation and field losses. 

(ii) The effective capability of tlie system will be: 

= 590.461 - 53.640 « 536.821 m^day 

(iii) Soil saturate additional field portion as; 

536.821 


660 


0.813 hectare 
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Appendix B (cont'd). 

(4) At the fourth day; 

(i) Finish up land preparation of 0.813 hectares. 

(ii) This makes a total of 1.707 hectares prepared at the end 
of the fourth day. 

(5) At the 5th day and succeeding days repeat the calculations done in 
(3) & (4). 

: such that: 

(19) At the 19th day: 

(i) Replenish water loss of: 

(5.653) (60) - 339.18 mVday. 

(ii) Effective system's capability: 

590.461 - 339.18 - 251.281 m3/day 

(ill) Soil saturate an additional area of: 

251.281 

—= 0.380 hectare 

(20) At the 20th day: 

(i) Finish up 0.380 hectare 

(ii) This completes a total of 6.033 hectares land prepared 
during the land preparation period. 

(c) The 6.033 hectares that could be prepared and planted diming the start 
of the season is much higher than what the system could service during the cropping 
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Appendix B (cont'd). 

season period. Hence, 5.721 hectares as computed in (a) could be put into production 

under 9.13 mm/day irrigation level for this particular farm project model. 

(d) Contrastingly, if we take the case of the farm model in the same set 

which is irrigated at 5 mm/day, the irrigation capability of the system during the 

522 331 

cropping season could service: —^ - = 10.446 hectares. This is much 

ou 

higher than what could be planted at the start of the season which is only 6.033 
hectares. Such that the maximum possible hectarage this model could take is 
6.033 hectares only. 
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APPENDIX C 


Calculation of total pump operating hours. 

Take the case of th* above project model where the hectarage is 5.721 
hectares and irrigated at 9.13 mm/day level. The calculation is as follows: 

(a) During the land preparation period: 

(1) At the end of the 18th day of operation the system was able to 
service a total of 5.653 hectares which is 0.068 hectare short of the farm 
model hectarage. Such tha', the operation has to be extended to the 19th 
and 20th day. 

(2) At the 19th day: 

(i); 339.18 m^day is needed to be replenished due to evapo¬ 
ration and field losses. 


(ii) Additional requirement to soil saturate 0.068 hectare* 
(0.068) (660) = 44.88 m^ 

(Hi) Total irrigation requirement: 384.06 m^ 

(3) Compute the no. of hours needed to provide the requirement 

/ 

of 384.06 m^. 


illons 


60 min , 
hr. 


1 m^ _ 

264.2 gallons 


= 29.523m3/hr. 


is the capability of the system expressed on the m^/hr. basis. Such that 
the no, of hours needed to provide 384.06 m^ is: 


384.06 
29.523 


13.00 hours. 
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Appendix C (cont'd). 

(4) Operatioii in the 20th day will be finished in 13 hours also. 

(5) The total, hours required in the land preparation period is: 

18 days x 20 hrs./day = 360 hours 
plus: 2 days x 13 hrs./day = 26 hours 
Total 386 hours 

(b) During the cropping season period the crop at 9.13 mm/day irrigation 
level require 100 days of irrigation period. Hence, at 20 hours a day operation the 
system will operate at a total of 100 x 20 - 2000 hours during this period. 

(c) The total operating hours for the whole production period is equal to the 
sum of the requirements for land preparation and cropping season periods as: 


386 / 2000 o 2, 386 hours 
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APPENDIX TABLE 1, Average charged expenses in well drilling, 1969,^ 




Sizes of wells ("0) 


Operation 

16" 

14" 12" 10" 8" 6" 

4" 

(1) Moving Equipment 
in and out of site —' 


P500 - PI, 200.00 within Luzon 


(2) Drilling & installing 
casing including 
costs of materials 

P61.25 

(Per foot cost) 

P53.95 P47.72 P40.60 P31.90 P23.50 

P16.76 

(3) Perforation of casing 
with 1/8" slots 

13.00 

11,75 9.66 8.33 7.16 5.66 

4.66 

(4) Air developing well 
(12-24 hrs.) 


P 41.25 per hour for all sizes 


(5) Pump testing (12-24 hrs.) 


P 51.25 per hour for all sizes 


(6) Surface grouting 
(usually 20') 


PIO. 25 per foot average for all sizes 


(7) Contractor's tax 


Constant at 3% of all above costs 


Average cost of 
casintrs 

32.00 

29.00 22.83 20.50 14.66 9.33 

5.00 


a/Sources ofxlata; J. V. Hoover & Co. Inc.; Shamrock Well Drilling Enterprises, 
Inc.; Wells and pumps, Inc.; Lopez, Emiliano Well Driller; I. C. de Guzman Well Drilling 
Enterprise and R. Reyes Big Pipes. 

b/ P500.00 is charged for provinces adjacent to Manila and Suburbs. PI, 200.00 
is an average maximum as distance of site from Manila and Suburbs increased. 
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APPENDIX TABLE 2. Average cost of construction of a shallow tubewell model for 4" 

and 5" 0 centrifugal pump systems, 1969.^ 


SITE; Central Luzon with particular reference to N. E. province. 




Cost 


Item 

4" 0 


5" 0 

(i) Casing, B. I. schedule 40 pipes^ 
length - 60' 

P 300.00 


P444.00 

(2) Drilling & installing casing,^ 
depth - 100' 

1,000.00 


’1,500.00 

j j 

(3) Perforating casing,-' 
length - 45' 

209.70 


234.00 

(4) Sub-total cost 

1,509.70 


2,178.00 

(5) Contractor's tax— 

45.29 


65.34 

(6) Total cost 

1,554.99 


2,243. 34 


a/ Source of data; Local well drillers; ISU records; interview notes 
of the author; J. V, Hoover & Co. Inc.; Shamrock Well Drilling Enterprises, 
Inc.; Wells and Pumps Inc.; Lopez, Emiliano Well Driller; I. C. de Guzman 
Well Drilling Enterprise and R. Reyes Big Pipes. 

W Computed at P5.00/ft for 4" 0 and P7.40/ft for 5” 0. 

c/ Cost quoted by local well drillers. Computed at PIO. 00/ft 
for 4" 0 and P15.00/ft for 5" 0. 

d/ Used quoted price from deepwell drilling companies in Manila 
and Suburbs. Costs are computed at P4.66/ft for 4" 0 and P5. 20/ft for 5" 0. 


e/ 3% of sub-total cost of construction. 
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APPENDIX TABLE 3. Average cost of construction of a telescopic deep well 

model for a 10" 0 discharge turbine pump system, 1969.^ 


SITE; Central Luzon with particular reference to N. E. province. 


Item 

Cost 

(i) Moving equipment in and out of site^ 

P 600100 

(2) Drilling & installing the casing 
including cost of materials 


a) 14" 0 well, depth = 300' 
at P53.93 per foot 

16,185.00 

b) 12" 0 well, depth = 250' 
at P47.72 per foot 

11,930.00 

(3) Perforating casing with 1/8" slots^./ 


a) 14" 0 casing, length » 200' 
at Pll. 75 per foot 

' ' ’ T 

2,350.00 

b) 12" 0 casing, length - 210' 
at P9.66 per foot 

2,028.60 

(4) Air developing well at P41.25/hr for 24 hrs. 

990.00 

(5) Pump testing well at P51,25/hr for 24 hrs. 

1,230.00 

(6) Surface grouting (20') at PIO. 25/ft 

205.00 

(7) Sub-total cost 

35,518.60 

(8) Contractor's tax (3% of (7) ) 

1,065.56 

(9) Total cost 

P36,584.16 


a/Source of data; Author's interview notes (1968 & 1969), J. V. Hoover 
& Co. ,Inc.; Shamrock Well Drilling Enterprises, Inc.; Wells and Pumps, Inc.; 
Lopez Emiliano Well Driller; I. C. de Guzman Well Drilling Enterprise and 
records of dug deepwells in Central Luzon. 

b/Average from five quotations is; P500 for provinces adjacent to 
Manila & Suburbs and P1200 for provinces farthest. 

c/Usually starts at about 100' below ground level. Most of the records 
inspected revealed that about 75% of total length of casing installed is perforated. 
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Appendix Fig. 1, Schematic diagram of a shallow tubewoll model for 4" and 5'* Cf 

centrifugal pump systems. 

Site; Central Luzon, with particular reference to N.E. province 




Appendix Fig. 2. Schematic diagram of a telescopic deepwell model for a 10" 
turbine pump system. 

Site; Central Luzon with particular reference to N.E. province 











































THE AGLF CREDIT PROGRAM 
Dominador A. Clemente, Jr.^ 

1.0 INTRODUCTION 

The Agricultural Guarantee and Loan Fund (AGLF) was initiated in 1966 
to support the Four-Year Rice and Com Self-Sufficiency Program after encouraging 
results were obtained in pilot projects conducted in selected rural banks of Sta. 
Ignacia, Tar lac and Bay, Laguna. 

The AGLF was initially ca^ alized at 91 million. Of this amount, P5 
million was contributed by the NEC and the RCPCC. Another P2 million was pro¬ 
vided by the RCPCC in 1967. On May 27, 1967, the sum of PIO million was 
provided by the SSS through the PNB. The GSIS also contributed PIO million on 
July 27, 1967 for a grand total of P34 million. 

From fund sources, the money is channeled through the CB to partici¬ 
pating rural banks in the form of Special Time Deposits earning an interest of 
5 percent per annum. Rural banks grant production loans to farmers at 12 
percent per annum with no collateral requirements. The loans mature in 6 
months. Borrowers are not granted new loans unless the last loan has been 
repaid. In instances where matured loans cannot be collected, the AGLF assumes 
70 percent and the rural bank 30 percent of the loss. 


ly Instructor at the Mindanao Institute of Technology at Kabacan, 


Cotabato. 
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The amount of AGLF loans released the CB to rural banks totalled 
P39,340,508.48 as of February 28, 1969 (Table I). There v/ere 1,534 loan 
releases to 193 participating rural banks in 37 provinces classified according to 
priority. Ten provinces composed Priority Area I while 27 provinces made up 
Priority Area II. Loans to Priority Area I amounted to P29,351,639.11 or 
74.62 percent of the total loans granted. 

Summarized according to region, the amount of P20.9 million or 
53 percent of the total loans was released to 69 rural banks in Central Luzon 
with only P0.4 million released to 5 rural banks in Eastern Visayas (Table 2). 

AGLF loans granted in this financing program consisted of short-term 
production loans, short-term commodity loans, medium-term and long-term 
loans. Short-term production loans aggregated around P23 million or 59 percent 
of the total amount loaned. Medium- and long-term loans totalling about P14 
million were granted under the CB:IBRD Farm Mechanization and Development 
Program. 

2,0 SAMPLING DESIGN 

The survey sample involved 349 farmer-borrowers. This number of 
respondents was pre-set due to budgetary restraints and tlie time alloted for 
the study. The number of provinces selected in each region was determined 
on the basis of total amount loaned. Selection of provinces to represent the 
region was based on the number of rural banks in the province and length of 
time they have been operating under the AGLF program. Due to the inadequate 
number of rural banks participating in the AGLF program. Eastern and Western 
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TABLE 1. Summary of AGLF loan releases by province as of February 28, 1969, 




Number of 



Province 

Rural Banks 

Releases 

Amount 

Percent 


Priority I 


Bulacan 

13 

148 

P 2,991,551.89 

7.60 

C amarines Sur 

4 

26 

1,060,956.62 

2.70 

Cotabato 

5 

64 

2,134,530.13 

5.43 

Iloilo 

10 

78 

1,825,774.08 

4.64 

Isabela 

6 

54 

1,231,563.95 

3.13 

Laguna 

14 

126 

2,'780,684.65 

7.07 

Nueva Ecija 

16 

226 

7,347,176.40 

18.67 

Pampanga 

16 

136 

4,099,814.53 

10.43 

Pangasinan 

14 

146 

3,166,225. 21 

8.05 

Tarlac 

6 

74 

2.713.361.64 

6.90 

Sub-total 

104 

1,078 

29,351,639.10 

74.62 

Prioritv II 

Aklan 

2 

21 

500,902.04 

1.27 

Albay 

8 

28 

998,070.08 

2.54 

Antique 

1 

2 

60,000.00 

0.15 

Bataan 

2 

12 

548,177.17 

1.39 

Batangas 

12 

53 

535,705.87 

1,36 

Bukidnon 

4 

4 

395,000.00 

1.00 

Camarines Norte 

1 

2 

25, 204. 50 

0.06 

Capiz 

1 

1 

45,242.50 

0.11 

Cavite 

6 

24 

382; in. 02 

0.97 

Cebu 

2 

2 

56,000. 00 

0.14 

Davao 

4 

30 

1,508;,297; 54 

3. 83 

Ilocos Norte 

1 

3 

35,000. 00 

0.09 

La Union 

2 

10 

141,70a55 

0.36 

Lanao del Norte 

4 

22 

289,652.95 

0.74 

Leyte 

2 

15 

365,027.34 

0.93 

Misamis Occidental 

2 

14 

158,599.93 

0.43 

Misamis Oriental 

2 

10 

23a 460.36 

0.63 

Negros Occidental 

9 

39 

1,019,310.02 

2.59 

Negros Oriental 

1 

1 

2,190.22 

0.02 


(continued) 
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Table 1 (continued) 


Province 

Number of 
Rural Banks 

Number of 
Releases 

Amount 

Percent 

Nueva Vizcaya 

1 

18 

497,568.08 

1.27 

Oriental Mindoro 

3 

'22 

465,189.92 

1.18 

Quezon 

8 

58 

727,742.51 

1.85 

Rizal 

3 

3 

56,394.82 

0.14 

Sorsogon 

3 

24 

445,097.51 

1.13 

Zambales 

2 

8 

121,700.00 

0.31 

Zamboanga del Norte 

1 

6 

163,953.75 

0.42 

Zamboanga de Sur 

2 

14 

209,563.70 

0.53 

Sub-total 

89 

456 

9,988,869.38 

25.38 

Grand total 

193 

1,534 

939^340,508.48 

100.00 


Source of data; Central Bank of the Philippines. 
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TABLE 2. Amount of AGLF loans rd eased by the Central Bank, by region, 
as of Februaiy 28, 1969. 


Region 

Number of 
Rural Banks 

Number of 
releases 

Amount 

Percent 

Northern Luzon 

10 

85 

PI, 905, 840. 58 

5 

Central Luzon 

69 

750 

20,988,006.84 

53 

Southern Luzon 

46 

286 

4,947,827.79 

13 

Bicol 

16 

90 

2,529,328.71 

6 

Eastern Visayas 

5 

18 

423,217.56 

1 

Western Visayas 

23 

141 

3,451,228.64 

9 

Northern Mindanao 

13 

56 

1,242,666,.99 

3 

Southern Mindanao 

11 

108 

3,852,391.3 7 

10 

Total 

193 

1,534 

P39, 340,508.48 

100 
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Visayas were combined Into one region. The same was true for Northern and 
Southern Mindanao. Regional classification followed that of the Central Bank’s 
system. 

The number of samples per province was allocated in proportion to 
the number of borrowers. From each province, two rural banks with the 
largest amounts loaned and the greatest number of borrowers were chosen. 

The number of farmer-borrowers per rural bank was allocated in proportion 
to the amount loaned by each of the two rural banlcs previously chosen. 

Moreover, a sample of 84 non-borrowers was talcen for comparison 
with assisted farmers. Selection of non-borrowers in each survey area was 
based on proximity of their farms to those of the borrowers. This method 
of selection was followed to ensure that farms of borrowers and non-borrowers 
would have comparable physical characteristics. 

Interviews were started in September, 1968 and terminated in 
December, 1968. Personnel from the ACCI and the Central Banlt helped in 
the survey. Analysis and discussions of the lending operation of the AGLF 
covered crop year 1967-68. The same period was also the basis for 
analyzing the information on non-borrowers. 

3.0 LIMITATIONS OF THE STUDY 

One limitation of the study was the interviewer. It would have been 
ideal for only one person to gather all the information. Due to the large size 
of respondents and area covered, it was necessary to increase the number of 
enumerators. Seven persons collected information at different places in 
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cooperation with the fieldmen of the Central Bank. Some variation in the tech¬ 
niques of gathering data was unavoidable. To minimize this variation, the 
enumerators were briefed on the questionnaire before interviews were conducted. 

Another limitation was the probability of biased information. This 
could be due to reluctance of the farmers to provide the exact information. 

Some bias would be expected from farmers who defaulted on repaying their 
loans and among farmers who were apprehensive that the information they gave 
might be used against them for tjix purposes. It was therefore necessary to 
give the proper introduction and explanations to gain their confidence. 

A third limitation was the time interval between the harvest and the 
time of interview. Since the majority of -farmers seldom keep records of 
their farm operations, most of the answers given were recited from memory. 

4.0 REPAYMENT OF LOANS 

Borrowers were classified into two categories; 1) delinquent borrowers 
were those who did not make any payments and those who only partially paid 
their matured loans, and 2) fully paid borrowers were those who fully paid 
their matured loans. There were 147 delinquent borrowers and 202 fully paid 
borrowers. Percentage-wise, the distribution was 42 percent and 58 percent, 
respectively. 

Approximately 72 percent of the borrowers depended on crop sales 
as the source of repayment and 9 percent on livestock sales. Borrowing from 
others, savings and salaries accounted for 18 percent. One percent sold 
valuable property to repay loans. 
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Several factors which may affect repayment were examined. Factors 
which differed significantly between repayment groups were tenure status, 
cash receipts, cash expenses, size of farm and financial condition. The size 
of the loan was not an important variable. 

An attempt was made to classify delinquent borrowers to facilitate 
distinction between those who did not make any payments at all on their 
matured loans (not paid borrowers) and those who made partial payments on 
their matured loans (partially paid borrowers). 

The data available suggested that not paid and partially paid 
borrowers may be different types of borrov/ers. For example, it was 
ascertained that the cash receipts of partially paid borrowers were lower than 
those of not paid borrowers. This is an indication of the wUliagness of 
partially paid borrowers to repay their loans in spite of lov/ cash receipts. 

For lack of sufficient information, this line of investigation v/as not pursued 
further. 

4.1 Tenure 

Table 3 shows the distribution of tenure groups based on repayment 
performance. Although share tenants had the lowest cash receipts, their 
repayment was comparable to that of owners svhose percentage repayment 
was 62 percent. The total cash receipts of fully paid share tenants v/as 
computed to be P3,233, with cash expenses amounting to P2,685. The 



9-9 


TABLE 3. Distribution of tenure groups according to repayment performance, 
349 AGLF borrowers, 1967-1968. 


Tenure 

Percent 
repayment of 
matured loans 

Repayment status 

Total 

Delinquent 

Fully Paid 

Owner 

62 

29 

48 

77 

Part-owner 

54 

20 

24 

44 

Lessee 

45 

38 

31 

69 

Share tenant 

62 

60 

99 

159 


Total 


58 


147 


202 


349 
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residual amount of 9548 was sufficient to enable them,to repay their AGLF 
loans averaging P427. 

4; 2* Cash'receipts 

Only cash items and their equivalents were included in the deter¬ 
mination of total income, since a large proportion of the expenses incurred 
w:>re in the form of cash. There was a direct correlation of total receipts 
ranging from zero to PI, 500 to repayment performance (Table 4). The 
hypothesis of independence between total receipts and repayment performance 
was rejected at the 30 percent level of significance, using the chi square 
statistic. However, the improvement in repayment was not consistent at 
higher ranges. This may be due to the fact that farmers at higher incomes 
tend to maintain a higher standard of living. As a guideline in extending 
loans, applications from farmers whose total receipts are below PI, 500 should 
be scrutinized. 

Fully paid borrowers had cash receipts of P5,922 compared to 
delinquent borrowers with P4,100 (Table 5). The difference in total receipts 
between repayment groups was statistically significant at the 20 percent level. 
Receipt items of significant difference between repayment groups were crop 
sales (20 percent level) and value of crops paid to creditors (10 percent level). 

4«3' Cash expenses 

Fully paid borrowers had cash expenses of P4,521 compared to 
delinquent borrowers with P3,487 (Table 6). The difference in cash expenses 
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TABLE 4. Relation of cash receipts to repayment, 349 AGLF borrowers, 
1967-1968. 


Amount 

Percent 
repayment of 
matured loans 


Total 

Pesos 

0 - 500 

38 

21 

/ 

13 

.34 

500 - 1,000 

56 

14 

/18 . . 

" 32''/;; 

1,000 - 1,500 

56 

- . 20 • 

24 ; 

/44 

/ t ^ / 

1,500 - 2,000 

61 

13 

20 ,, ; 

/ 

33,; 

2,000 - 2,500 

68 

' / / ‘ 

• 6 , 

. ,,.12. 

^ /' 

/' / 

18 

‘ 1' ‘ > 

2,500 - 3,000 

55 /•'••• 

13;-; • 

16 / ^ 

‘ 29 

V 

3,000 - 3,500 

/ » ^ 

77 

' 5 ' 

14 ' ’ 

19 

' 




' 

3,500 - 4,000 

62 

8 

i 

13 

4,000 & above 

60 

50 

77 

127 

Total 

58 

147 

202 

349 







TABLE 5. Summary of cash receipts according to repayment performance, 
349 AGLF borrowers, 1967-1968. 


Item 

Repayment status 
Delinquent Fully paid 

All 

farmers 



pesos 


Crop sales 

1,865 

3,301 

2,696 

Value of crops paid to creditors 

I 1 

182 

449 

, ‘1 

336; 

Livestock sales 

112 

197 

161' 

1 

Other income of operator 

973 

872 

914 

Other income of members of family 

968 

1,103 

1,046 


Total 


4,100 


5,922 


5,153 
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TABLE 6. Summary of cash expenses according to repayment performance, 
349 AGLr borrowers, 1967-1968. 




All 

Item 

Delinquent 

Fully paid 




pesos 


Living expenses 

2,063 

2,364 

2,237 

Farm operating expenses 

606 

1,121 

904 

Investments in farm assets 

540 

672 

616 

Unusual expenses 

235 

o 

00 

CS] 

261 

Value of interest payments 

43 

84 

67 


Total 


3,487 


4,521 


4,085 
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between repayment groups was significant at the 20 percent level. The higher 
cash expenses of fully paid borrowers were due to larger cash receipts. 

In general, the farmers studied had a higher standard of living than 
subsistence farmers. Living expenses were the major item of expenditure, 
averaging F2,237 for all borrowers. With an average size of 8 per family, 
the average per capita expenditure amounted to about P280. 

4i'4 Size of farm 

Borrowers having 6 or more hectares had the highest rate of repay¬ 
ment. It should be noted that the amount of AGLF loans granted to farmers 
did not correspond to the total area being cultivated, but only to a portion of 
that area. This practice of the rural banks of limiting the size of loan was 
followed to minimize the risk of non-repayment. Although AGLF loans may 
not be available to finance operating expenses for 6 or more hectares, the 
additional yield from the area not covered by AGLF loans will be a source of 
income to repay loans. (Table 7) 

4v5^ Size of loan 

The variation in repayment based on the average size of AGLF loans 
was statistically insignificant (Table 8). However, the low repayment in 
AGLF loans below ^200 indicates that it is difficult to collect from farmers 
granted loans in this range, a difficulty which is compounded by administrative 
expenses. The rural banks may adopt a policy of not granting loans below 


P200. 
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TABLE 7. Relation of farm size to repaymait, 349 AGLF borrowers, 
1967-1968. 


Size of farm 

Percent repayment 
of matured loans' 

Repayment status 
Delinquent Fully paid 

Total 

Hectares 





2 and below 

58 

30 

41 

71 

2 to 4 

56 

69 

89 

158 

4 to 6 

51 

26 

27 

53 

6 and above 

67 

22 

45 

67 


Total 


58 


147 


202 


349 
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TABLE 8. Relation of size of AGLF loans to repayment, 349 AGLF borrowers, 
1967-1968. 



Percent 
repayment of 
matured loans 

Repayment status 


Amount 

Delinquent 

Fully paid 

Total 

Pesos 





200 and below 

46 

13 

11 

24 

200 to 400 

66 

34 

52 

86 

400 to 600 

62 

28 

46 

74 

600 to 800 

60 

19 

28 

47 

800 to 1,000 

53 

22 

25 

47 

1,000 and above 

56 

31 

40 

71 

Total 

58 

147 

202 

349 






9-17 


4/6‘ 'Hiibnciar^oiidition 

Of the total farm assets, the composition of current assets, working 
assets and fixed assets were comparable for both repayment groups (Table 9). 
The percentages were 3 percent, 15 percent and 82 percent, respectively. The 
high percentage of fixed assets indicates that most farm investments of both 
groups was in assets lacking liquidity. 

Delinquent borrowers had total assets averaging P13,211. Fully 
paid borrowers* assets;were P17,223. The variation in total assets between 
repayment groups was statistically significant at the 20 percent level. Delin¬ 
quent borrowers had current liabilities of P858 incurred during the year 
1967-68. Of this amount, P568 was the outstanding liability of AGLF loans. 

5.0 ADMINISTRATION OF LOANS 

The success of the AGLF program is not only dependent on social 
and economic factors, but also on individuals who process and supervise the 
loans. Included in this section is information taken from CB and RCPCC 
technicians and rural banlc managers. 

5.1‘ Loan Idaturity’.’and repayment schedule 

The repayment schedule, based on a 6-month maturity period, was 
considered too short by 58 percent of the borrowers. Proposals on length of 
maturity ranged from 7 months to more than I year with 26 percent suggesting 
maturity of loans at 11 months or less; 30 percent, 1 year; and 44 percent 
more than a year but not more than 2 years. Two major reasons given for 
extending the maturity period were marketing problems and crop failure. 
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TABLE 9. Financial condition according to repayment performance, 349 AGLF 
borrowers, as of June 30, 1968. 



Repayment status 

All 

Item 

Delinquent 

Fully paid 

farmers 

ASSETS: 


pesos 


Current Assets; 




Cash 

76 

132 

108 

Crops stored 

277 

296 

288 

Supplies 

31 

32 

31 

Total Current Assets 

384 

460 

427 

Working Assets: 




Tools and equipment 

1,274 

1,332 

1,308 

Livestock and poultry 

710 

1,369 

1,091 

Total Working Assets 

1,984 

2,701 

2,399 

Fixed Assets: 




Land 

Buildings— 

Other fixed assets-' 

8,224 

9,978 

9,239 

1,807 

3,258 

2,647 

812 

826 

820 

Total Fixed Assets 

10,843 

14,062 

12, 706 

Total Assf'ts 

13,?11 

17,223 

15,532 

LIABILITIES: 




Current liabilities: 




Short-term loans this year 

858 

306 

538 

Short-term loans previous year 

95 

32 

59 

Total Current Liabilities 

953 

338 

597 

Fixed Liabilities: 




Real estate mortgage 

751 

838 

802 

Total Liabilities 

1,704 

1,176 

1,399 

Net Worth 

11,507 

16,047 

14,133 

Total Net Worth 
and Liabilities 

13,211 

17,223 

15, 532 


a/Includes dwellings, barns, and sheds. 

W Includes household equipment, jeeps, automobiles, etc. 
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Among borrowers who had fully or partially paid, 53 percent paid 
after the maturity date. Reminders for loan payment were letters and personal 
contact: however, 17 percent of the borrowers were not reminded of their loans. 

Of the 202 fully paid borrowers, G3 percent reported that the repay¬ 
ment scnedule coincided with the marketing of their products. Among those 
whose marketing of products did not coincide with the repayment schedule, 

84 percent claimed that the repayment date was early and 16 percent said it 
was late. 

5.2 . Loanoapproval 

More than one-half (59 percent) of the loans released were approved 
within one week, 23 percent and 12 percent in 2 and 3 weeks, respectively. 
Approval for 6 percent came more than a month after the applications were 
filed with the rural bank. Reasons for the delay in approving loans were 
lack of funds and delay in the processing of papers, due to the absence of the 
rural bank manager or CB teclmician who was assigned to several rural banks. 

The length of loan approval affected the timeliness of loan releases 
in relation to urgency of need with 48 percent of the farmers reporting loans 
released in advance, 22 percent on time and 30 percent, late. Of the total 
loans, 70 percent were released in installments. The remainder were released 
in lump sums which was a violation of a policy to schedule installment releases 
as the need arises. Installment releases are a means of minimizing the 
use of AGLF loans for consumption purposes or misapplication. 
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5V3 Size, of loan 

Farmers used previous production figures and expected yield as bases 
for determining the size of their loans. More than half of the borrowers, or 
55 percent, were given loans smaller than their actual needs. Borrowers who 
got adequate amounts composed 27 percent, and 18 percent got loans bigger 
than their farming needs. Amounts in excess of actual farming needs were 
used for education, consumption, or to pay debts. 

5.Farm plan 

A requirement in obtaining loans was the farm plan. This was 
intended to help the farmer decide the best production methods. Unfortunately, 
the farm plan was not considered by all farmers as an aid to their farm 
operations but rather as a requirement to obtain loans. This fact was verified 
by 11 percent of the farmers who had not seen a farm plan. Among the 
farmers who had access to the farm plan, 77 percent found it useful. The 
remainder claimed they did not understand the farm plan or found it 
impractical. 

5.5 Teohnicarassistance 

Supervision over farmer-borrowers was carried out by CB and 
RCPCC technicians. Borrowers, RCPCC technicians and rural bank managers 
found the overall performance of CB technicians satisfactory, but several 
complaints were registered against RCPCC technicians by I’ural bank 
managers, CB technicians and borrowers. These complaints concerned 



9-21 


inability to make a farm, plan, inadequate knowledge of farming and inefficient 
supervision of loans. 

Technical advice given to farmers included the use of improved 
varieties, better land preparation, proper application of fertilizer and chemicals, 
pest and disease control and making of farm plans. Farmers have also availed 
themselves of services given by the private sector. 

5.6 Attitudes toward the rural bank and the AGLF 

Most of the borrowers, or 93 percent, expressed their desire to 
obtain another AGLF loan from the rural bank. The 7 percent who were not 
satisfied with the service given bj' the rural bank gave as reasons delayed 
approval of loan and too much p3.per work. 

Rural bankers showed different reactions to the AGLF program. 

About one-half of the riiral bankers were interested in continuing the program. 
However, some were reluctant, to implement the program due to lack of 
security. 

5.7 Benefits derived from loan and technical assistance 

The greatest benefit was the availability of liberal credit, coupled 
with the education value of having introduced some improved methods of 
cultivation. This has resulted in meeting input requirements of new 
varieties to some extent. Usury was minimized. 

Borrowers reported a mean yield of 37 cavans per hectare for crop 
years 1964-67, or before the AGLF was introduced. For crop year 1967-68, 
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their meanj^leld was 53 cavans per hectare. Non-borrowers had a mean yield 
of 29 cavans per hectare for crop years 1964-67, and 49 cavans per hectare 
for crop year 1967-68. 

For all borrowers, the average yield differential was 16 cavans as 
against 20 cavans for non-borrowers. Although non-borrowers had a higher 
yield differential, their mean yields before and after the AGLF were still 
lower than those of borrowers of the AGLF. The increase in productivity of 
non-borrowers was due to a varietal change. The fact that they had lower 
productivity levels may be due to a shortage of inputs for these new varieties. 
The farm operating expenses of non-borrowers were relatively lower than 
those of borrowers. 

It is interesting to note that even before the AGLF was introduced, 
borrowers reported a higher productivity level than non-borrowers. This is 
not merely a coincidence. Two of the bases used for securing loans were 
past and expected yields, so that farmers who applied for and received loans 
were those whose yields were relatively higher. Borrowers attributed their 
higher yields to the use of new varieties, better farm management practices 
and more operating capital made available by AGLF loans. 

Farmers cited the bigger risk involved in case of crop failure as 
the main disadvantage in the use of AGLF loans. Erratic price levels were 
another consideration. In most cases, RCA cannot purchase palay at the 
support price due to limited funds. Farmers had no recourse but to sell 


at lower prices. 
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6.0; CONCLUSIONS AND RECOMMENDATIONS 

The granting of liberal credit bj' the AGLF provided service to a 
large number of farmers who could not offer sufficient collateral. These 
farmers were able to purchase essential production inputs. The absence of 
security requirements, however, made the granting of production loans rislgr, 
especially in the case of farmers dependent on production as the main source 
of repayment funds. The repayment problem was magnified by lax collection 
efforts. Failure to collect from delinquent borrowers will serve as an 
encouragement for other farmers not to repay their loans. 

To continue the program, a high rate of repayment must be attained. 
This can be done by efficient administration of loans and vigorous collection 
efforts. In some instances, collateral should be required. Strict selection 
of borrowers is important; farmers with the capacity and willingness to pay 
should be given credit. Capacity to pay can be measured by expected total 
cash receipts, while willingness to pay can be gauged from the past repayment 
performance on AGLF loans or loans obtained from other sources. 

Since repayment is largely dependent on production increases, 
supervision in connection with improved farm practices is needed. RCPCC 
technicians must undergo training in farming skills. An alternative would be 
to replace RCPCC technicians with rural banlc technicians in the supervision 
of farmers. This would, of course, enthil additional operating expenses 
which can be subsidized by the government. 
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Farmers with increased production must be assured of a good market. 
AGLF borrowers could channel their products through the FaCoMa's. The 
services of the RCA may also be tapped; in the buying operation of the RCA, 
AGLF borrowers should be given priority over other farmers. 

\ 

In case of crop failiure, borrowers should be granted a reloan. The 
low income resulting from crop failure makes it difficult for the farmer to 
have funds for the next cropping season. Farmers who have paid their loans 
should be given priority since they have demonstrated their willingness to pay. 



THE CB:IBRD CREDIT PROGRAM 


Eugenio P. Ladridoi/ 

1.0 INTRODUCTION 

Credit plays a significant role in increasing farm productivity. Althou^ 
the volume of new farm capital financed with credit has been small compared to 
that financed by the farmers themselves, such capital has often been substantial 
in amount and of hi^ importance. The amount of new capital that can be financed 
by borrowing is related to income. The willingness and ability of local lenders 
to provide capital is affected to a large extent by the amount and trend of farm 
income, though it is also influenced by the amount of local bank deposits and the 
financial condition of the creditor and lender. 

The small farmers that compose the bulk of the farm population have 
not played a significant role in Philippine agricultural development because their 
productive capacities have been curtailed by debts which, in most cases, are held 
over from previous generations and perhaps carried over into the next. The 
onerous nature of the credit conditions, which keeps the debt rimning for long 
periods and beyond redemption, constitutes the danger of rural indebtedness. Wal¬ 
lowing in debts, the small farmer realizes that he has lost control of his land 
and the price and free disposal of his crops. The burden of his debt has gnawed 
at the meager income of the farmer, keeping agricultural progress and prosperity 
and ultimately the social and economic development of the country from moving 
forward. 


The inadequacy of agricultural credit stems from the way the banking 
systems in the country developed. Agricultural development was left almost 
entirely unaided by any long-range program with respect to the proper exploitation 
and financing of agricultural production. The commercial banking system flourishes 
in the country today, but is primarily concentrated within Manila and suburbs. 
Commercial banlcs have been found inadequate to meet the credit needs of a typical 
Filipino farmer. 

To accelerate agricultural development, the government initiated various 
measures and projects aimed at providing incentives to farmers. Among these 
incentives was the expansion of credit fiicilities for production throu^ rural banks. 
Ibus, rural banks, while established along commercial banking lines, have for 
their primary purpose the servicing of farmers and agricultural enterprises which 
could hardly meet the requirements of a commercial bank. Their secondary 
purpose, which is no less important than the first, is to train rural folk in the 
use of banking facilities. 



V Graduate Fellow, U. P. Cornell Program. 
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Until 1965 or for the past 12 years of its operation, the rural banking 
system has attended mainly to the short-term credit needs of eligible farmers 
and commercial and industrial borrowers. However, because this type of credit 
was more often used for recurring operational expenses, the overall objectives 
of the rural banicing program of promoting and expanding the rural economy could 
not be. vigorously pursued. 

Farm borrowers have never enjoyed the experience of having surplus 
funds to invest in productive assets, hence they have no adequate means to 
accelerate their efforts for increased production. Compounding their problems is 
the fact that existing financial institutions specializing in granting medium* and 
long-term loans are generally reluctant to accommodate small farmers. 

Medium- and long-term financing through the rural banks was initiated 
in 1966 with emphasis on farm mechanization. This study was conducted to 
obtain first-hand information on the lending operation and repayment of the medium- 
and long-term CB:IBRD (Central Bank:International Banks for Reconstruction and 
Development) loans to pave the way for a more efficient implementation of an 
additional $12.5 million. 

It is hoped that the findings in this study can serve as a guideline for 
efficient lending procedures and plug loopholes in the present CB:IBRD loan scheme. 


2.0 OBJECTIVES 

This study was conducted with the following objectives: 

(1) To appraise the operation of the CB:IBRD loan agreement and 
recommend remedial measures should problems exist; 

(2) To determine the factors that influence the payment or non-payment 
of amortizations of the borrowers. 

At the initial period of implementation of the CB;IBRD lending operations, 

130 rural banks were authorized to participate under this program, 70 of which 
had implemented medium- and long-term loans aggregating F3.0 million. 

The activities for the initial period centered mainly on laying the ground¬ 
work to insure the smooth implementation of the program. The early part of 
1966 was devoted to a series of seminars and workshops, such as the Farm Mecha¬ 
nization Seminar, Observation and Appraisal of Dealers Workshop, Pre-Implementation 
Seminar, and the Promotional Campaign. 
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To assure further the effective implementation of the program, the active 
participation of other government agencies involved in agriculture was sou^t. 
Specifically, these agencies were the Agricultural Productivity Commission, the 
Bureau of Soils, the Bureau of Plant Industry, the Irrigation Service Unit of the 
Department of Public Works and Communications, and the Philippine Fisheries 
Commission. In this connection, the Governor of the Central Banic of the 
Hiilippines and the various heads of the agencies mentioned, excecuted a memo¬ 
randum of understanding on Technical Cooperation. Under the memorandum which 
was undertaken on February 11, 1966, the technicians of these agencies v/ould 
assist in the implementation of this financing program. 

After three years of operation, the unwithdrawn or unavailed of portion 
of the $5 million credit line with the IBRD was only $163.82^/ or P640,54 at an 
exchange rate of P3, 91 to the dollar. A total of $4,999,856.18 v/as already with¬ 
drawn and released to farmers in the form of special time deposits. 

Taking advantage of these loans were 2,510 farmers who were extended 
loans through 143 rural banks for the; (1) acquisition of farm tractors and 
accessories, and (2) development of small irrigation systems, fish culture and 
livestock and poultry projects.!/ 


3.0 THE CBtIBRD PROGRAM 

In this study there were 18 rural banks visited in nine provinces of the 
country. The total amount of loans granted to the 179 borrowers sampled from 
the 18 rural banks was P2,099,929. Table 1 shows the rural banks that were 
visited, the number of borrowers sampled per rural banks, and the amount of 
loans granted to all the sample borrowers in each rural bank together with the 
total for the province. 

3.1 Administration 

The burden of administration of the lending operation of the CBiIBRD 
Program fell heavily on the rural bank and the CB farm technician. Administration 
deals primarily with the screening of eligible borrowers and appraisal of require¬ 
ments necessary for the loan application. In addition, the CB technician prepares 
a project study and, together with the borrower, makes a farm and home plan, 
determines the applicant's capacity to pay and prepares a repayment schedule. 


2J Monthly Report as of February 29, 1969 to the Monetary Board 
Department of Rural Banks, CB. 


^ Ibid . 
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TABLE 1. Area, number of borrowers, rural banks and amount of 
loans granted. 


Number of 

Province_Rural Banks borrowers_Amoimt_Total 


Isabela 

San Mateo 
Santiago 

Tarlac 

Sta. Ignacia 
La Paz 

N. Ecija 

Sta. Rosa 
Talavera 

Bulacan 

Guiguinto 

Marilao 

Laguna 

Bifian 

Lilio 

Quezon 

Sariaya 

Candelaria 

Albay 

Oas 

Rinconada 

Iloilo 

Pototan 

Passi 

Cotabato 

Cotabato 

Midsayap 

Total 



11 

P132,315 

P 284,835 

9 

152,519 


11 

57,462 

96,607 

7 

39,145 


16 

314,161 

609,666 

10 

295,505 


13 

113,214 

226,801 

9 

113,587 


6 

29,666 

234,508 

11 

204,842 


18 

101,321 

136,062 

10 

34,741 


7 

40,147 

113,109 

9 

72,962 


13 

94,372 

224,214 

9 

129,841 


6 

120,013 

174,127 

5 

54.114 


179 


P2,099,929 
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3.2 Eligibility of borrowers 

Borrowers eligible under die program were the following: 

(a) Farmers owning or cultivating not more than fifty (50) hectares 

of arable land dedicated to agricultural production; 

(b) A duly organized farmer's cooperative; 

(c) An individual rendering direct agricultural production services 

with capital investment of not more than twenty-five thousand 
pesos (P25,000). 

Only development projects in viable farm units where the potential for 
increased production is clearly established were to be eligible for loans. Particu¬ 
larly with regard to farm machinery and except for special circiuustances, the 
proceeds of the bank loan were applied according to tlie following conditions, 
except where the farmers undertake outside custom work; 

(1) Under single cropping conditions, wheel tractors were financed only 
uiien the farm area was 40 hectares or more, and under double cropping conditions, 
the area was reduced to about 25 hectares. 

(2) Under single cropping, hand tractors were financed for farms of 
8 hectares or more, and under double cropping, the farm area was reduced to 
5 hectares. 

3.3 Amount of loan 

The amount of loans granted depended on the cost of the object of financing, 
needs of each borrower, collateral being offered, and borrower's creditworthiness. 
Loans granted did not exceed 70 percent of the appraised value of immovable pro¬ 
perty offered as security, and this security must be in a first mortgage. The 
amount of any loan by a rural bank" to an end-user was, in the case of a chattel 
mortgage or pledge, not more than 50 percent of the appraised value of the object 
financed or, where such object purchased was new, 50 percent of the bill of sale. 
Where additional security to the object financed was given, the amount of the loan 
was increased to the full cost of the object financed. The rural banks in all cases 
provided not less than 10 percent of the cost of the object. 

3.4 Security for the loan 

The security consisted of a first mortgage on immovable property and/or 
chattel mortgage propeiiy. Government agencies' instrumentalities fully backed up 
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by the Central Bank and guaranteed by the Republic of the I^iilipplnes were also 
accepted at face value. The yearly real estate tax receipts and insurance premiums 
were required to be presented as these documents fell due. 

Among the 179 loans studied, 83 were secured by a real estate mortgage 
and the rest by chattel mortgages of machinery and other movable property. All 
these loan securities were inspected hy the rural bank inspector. 

3.5 Maturities of loans and the repayment schedule 

The following maturity periods were set for the loans granted: (a) Farm 
implements were not to exceed 3 years and li^t machineries not more than 4 years; 

(b) Irrigation pumps and engines, piggery andppoultry were not to exceed 5 years; 

(c) Heavy machineries were not to exceed 7 years; and (d) Loans not to exceed more 
than 10 years were loans intended for any complete development of irrigation system 
or fishpond. 

The repayment schedule was drawn up by the farm technicians of the CB 
based on the Farm and Home Plan with the approval of the rural bank managers. 

In principle, the schedule was supposed to coincide with the marketing of the borro¬ 
wer's products. Only 67 percent of the borrowers agreed that this was the case, 

33 percent did not. 

Thirteen percent of the borrowers indicated that the date of the first 
amortization came too soon, the period was too short. From the point of view of 
the CB technicians, however, these borrowers were granted these loans because of 
their projected ability to pay the first amortization. 

3.6 Interest rates 

The interest rate charged annually by the IBRD on the CB was 5-1/2 
percent and the CB in turn charged the rural banks 6-1/2 percent. The rural 
banks charged the borrowers 12 percent and this was not discounted in advance. 
Considering that these are development loans, 15 percent of the borrowers suggested 
that the interest rate be lowered so that more farmers could take advantage of these 
loans. 

3.7 Loan processing 

Loan processing is either done in the rural bank or both in the rural 
bank and Central Bank. Loans of P15,000 and below are processed in the rural 
bank. For loans above P15,000, the loan is processed in the rural bank and if the 
project is feasible, it is recommended for approval and forwarded to the Central 
Bank where the Loan Committee makes the final decision. 



10-7 


Borrowers complain of the trouble they have to take while their loan 
is being processed. Twenty-seven percent of the borrowers complain that the 
processing takes so long that the release of their loan is very much delayed. 
Seventeen percent complain about expenses during processing. A borrower has 
to spend for inspection fees, notarial fees, insurance and transportation going to 
and from the rural banlc. 

3.8 Technical assistance and supervision 

In order that the Central Bank-IBRD loan program can be implemented 
wisely and in the right manner, technicians from different government agencies, 
assisted by the CB technicians and rural banks demonstrate to the farmers the 
ri^t technique in the use of hand tractors, improved rice culture, improved 
management practices, pest control and other technology necessary for a good 
harvest and thus repayment of loan amortizations. One hundred fifteen borrowers 
of the 179 interviewed admitted that they had been assisted by these technicians, 
constituting 66 percent of the borrowers in the study. Tlus includes only 20 per¬ 
cent of the borrowers who were serviced by the Central Banl< technician. 

3.9 Collection 

The procedure of collection by the rural bank was not clearly defined 
but in general there was no need for nn all-out campaign for collection of matured 
loans. The more usual procedure was for the rural banlc to send out reminders 
either by mail or by contact. 

Of the 179 boiTowers, 154 loans had already matured and 17 became 
delinquent or past due loans. Of the 154 with matured loans, 130 were reminded 
of their loan obligations, or 85 percent of those borrowers with matured loans 
were contacted. 

3.10 The CB:IBRD loan borrower 

The typical CBrIBRD loan borrower was 48 years old. Ninely-five 
percent were married and the average size of the farm family v/as ei^t persons. 
Fifty -three percent of the borrowers were graduates from hi^ school and more 
than half of this group has taken professional courses in college. The average 
farm area was 56 hectares and effective crop area planted to rice was 17 hectares, 

3.11 Repayment of CB:IBRD loans 

One hundred twenty-four borrowers were up to date in the payment of 
their loan amortizations and 13 borrowers had paid in full. The up-to-date 
borrowers were classified as regular borrov/ers and those borrov/ers v/ho paid in 
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full were classified as fully paid borrowers. Twenty-five loans have not &llen 
due and thus were classified as not due. As already mentioned, 17 borrowers 
failed to pay their amortization by the maturity date and these were classified as 
delinquents. 

The financial condition of the farmers which reflects the farmers' ability 
to stand unexpected low income and unpredictable losses and expenses!/ showed 
that the delinquent borrowers had lower total assets and net worth than the repaid 
(regular and fully paidi borrowers. This low asset structure of the delinquent 
borrowers was characterized by a current asset composition which was not liquid 
(Table 2). 


Tlie financial tests in terms of the current and intermediate ratios-^/ 
(Table 3) also reflected this non-liquidity and indicated that the delinquent 
borrowers could not adequately provide for the repayment of short- and medium- 
term loan obligations. This group of borrowers were also less efficient in terms 
of capital output ratio which measures how many pesos worth of capital is needed 
to produce a peso worth of product. 

The regular borrowers had a higher total asset figure than the delinquent 
and the fully paid borrowers. This asset structure was composed of a very hi^ 
current ratio and a normal intermediate ratio.^/ The regular borrowers are more 
efficient than both the delinquent and fully paid borrowers as indicated by the 
capital output ratio. 

In terms of long run liquidity position of all repayment groups, the net 
capital ratios—/ reflect that there is a very strong likelihood that sale of all 
assets of the farm business would produce sufficient cash to cover all liabilities. 
This financial condition of the different repayment groups was confirmed by the 


4/ A. G. Nelson and W. G. Murray, Agricultural Finance . 5th Edition, 
Iowa State University Press, 1967, p. 189. 


„ , _ , „ Current Assets 

^ Current Ratio: Current Liabilities 


Intermediate: 


Current & Inter.Assets 
Current & Inter. Liab. 


6 / The rule of thumb for current and intermediate ratio is 2:1, that is, 
every peso of liability must be covered by P2 of assets. See R. N. Anthony, 
Management Accounting. Revised Edition, R. D. Irwin, Inc., Homewood, Illinois, 
1960, Chapter 11. 

7/ Net capital ratio: Total Assets/Total Liabilities. 
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TABLE 2. Financial condition as of June 30, 1968 according to repayment 
179 CB;BRD borrowers,1967-1968. 




CLASSIFICATION 


ITEMS 

Delinquent 

Regular 

Fully paid 

Not due 

All farms 

Assets 

Current 

932 

2,663 

2,577 

2,088 

2,412 

Working 

1,799 

3,056 

1,084 

2,593 

2,728 

Fixed 

64,797 

82,530 

66,441 

63,228 

76,982 

Total Assets 

67.528 

88.249 

70.102 

67.909 

82,122 

Liabilities; 

Current (previous) 

365 

346 

823 

460 

398 

Current (67-68) 

113 

113 

154 

382 

154 

Medium term 

3,605 

2,310 

3,398 

2,351 

2,422 

Long term 

4.990 

9,729 

3.474 

7.412 

8,501 

Total Liabilities 

9,073 

12,498 

7,849 

10,605 

11,475 

Net worth 

58.455 

75,751 

62.253 

57,304 

70,647 

Total Liabilities 

and Net Worth 

67.528 

88.249 

70,102 

67,909 

82,122 







TABLE 3. Balance sheet ratios and percentages according to repayment 179 
CB:IiraD borrowers, 1967-68. 


CLASSIFICATION 


ITEMS 

Delinquent 

Regular 

Fully paid 

Not due 

All Farms 

Current ratio 

1.95 

5.67 

2.64 

2.48 

5.34 

Intermediate ratio 

0.67 

2.06 

1.06 

1.47 

1.79 

Net capital ratio 

8.38 

7.08 

9.05 

6.40 

7.16 

Capital-output ratio 

7.01 

6.09 

8.64 

11.91 

8.41 


Average percent 



88 % 


85% 


88 % 


84% 


86 % 
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average percent equity figures which measure the ultimate solvency of the farm 
business. As a rule of thumb, 50 percent is considered ideal.^ All repayment 
groups were in a relatively safe financial condition in terms of these figures 
with 88 percent, 85 percent and 88 percent for delinquent, regular and fully paid 
borrowers, respectively. 

iTie delinquent borrowers had the lowest net disposal income relative to 
the repaid borrowers (Table 4). Net disposable income measures the capacity 
to pay back debts after farm operating and living expenses were deducted from 
total receipts. Tliis situation among the delinquent borrowers was due to very 
low cash receipts (Table 5), especially in rice sales which was the main source 
of receipts for all CB:IBRD borrowers. Receipts coming from the operator's 
other income was also low. The delinquents also had high operating and living 
expenses (Table 6). 

The fully paid borrowers had Kw cash receipts, low farm operating 
expenses and low living expenses. The/f' was no statistically significant difference 
between the net disposable income of the delinquent and the fully paid borrowers. 

The regular borrowers had the highest net disposable income among the 
repayment groups. This was characterized by high cash receipts, particularly 
in rice sales and the operator's other income (Table 5). This group of borrowers 
had relatively low farm operating and living expenses. 

A further measure of efficiency in terms of income generation in farming 
is reflected by the gross and operating ratios (Table 7). The gross ratio is the 
over-all measure of the income producing ability of the farm operation.^/ It is 
also a measure of efficiency. The operating ratio on the other hand pertains only 
to operating expenses and these are related to gross income. These two ratios 
have the advantage of comparability from one farm to another and from year to 
year for the same farm. 

In Table 7, the regular borrowers were the most efficient, followed by 
the fully paid borrowers with a gioss ratio of 0.50 and 0.74, respectively. This 
meant that regular and fully paid borrowers spent P0.50 and P0.74 for every peso 
of gross revenue. The delinquent borrowers had a gross ratio of P0.83. In 
terms of the operating ratio, the same groups of borrowers were also the more 
efficient. Total operating expenses amount to P0.54 per peso of gross income 
for delinquent borrowers and only P0.31 and P0.34 for regular and fully paid 
borrowers. 


£/ Nelson and Murray, op.cit ., pp. 52-66. 

Gross ratio; Total Expenses/Gross Revenue. 
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TABLE 4. Total cash receipts, farm operating and living expenses and net 
disposal income 179 CB:IBRD borrowers, 1967-68. 




CLASSIFICATION 


All 

ITEMS 

Delinquent 

Regular 

Fully paid 

Not due 

farms 

Total cash receipts 

13,858 

22,144 

10,691 

11,176 

18,994 

Less: 






Farm operating 
expenses 

5,175 

4,804 

2,789 

3,065 

4,377 

Living expenses 

5,257 

4,484 

3,627 

3,700 

4,212 


10,432 

9,288 

6,416 

6,765 

8,589 

Net disposable 
income 

3.426 

12.866 

4.275 

4.411 

10.405 
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TABLE 5. Summary of cash expenses according to repayment 179 
CB:IBRD borrowers, 1967-68. 


ITEMS 


_ CLASSIFICATION _ All 

Delinquent Regular Fully paid Not due farms 


Farm operating 

expenses 

5,175 

Living expenses 

5,257 

Investments in farm 

assets 

396 

Unusual expenses 

450 

Value of interest 

payments 

358 


4,804 

2,789 

3,065 

4,377 

4,484 

3,627 

3,700 

4,212 

691 

762 

852 

939 

472 

546 

166 

532 

586 

204 

852 

939 


Total cash expenses 


11,636 


11,037 


7,928 


8,635 10,999 
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TABLE 6. Summary of cash receipts according to repayment 179 CB:IBRD 
borrowers, 1967-68. 




CLASSIFICATION 


All 

ITEMS 

Delinquent 

Regular 

Fully paid 

Not due 

farms 

Rice sales 

4,296 

9v319 

7,405 

4,048 

7,967 

O^er crop sales 

4,522 

3,937 

307 

361 

3,229 

Value of crop paid to 
creditors 

439 

967 

66 

1,255 

892 

Other income of operator. 

1,606 

2,475 

432 

2,087 

2,180 

** r ' f 

Other incothe of members 
of family 

1,471 

1,673 

1,513 

1,053 

1,556 

Livestock sales 

365 

265 

326 

37 

247 

Custom hire 

1,259 

3,508 

640 

2,335 

2,922 

Total cash 

13.858 

22.144 

10.689 

11.176 

18.993 


TABLE 7. Ratios related to receipts and expenses according to repa 3 rment 
179 CB:IBRD borrowers, 1967-68. 




CLASSIFICATION 


All 

ITEMS 

Delinquent 

Regular 

Fully paid 

Not due 

farms 

Gross ratio 

0.83 

0.50 

0.74 

0.74 

0.56 

Operating ratio 

0.54 

0.31 

0.34 

0.54 

0.35 
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There was no consistent pattern in repayment rate of the borrowers 
when repayment was related to size of loan. Further study and investigation is 
needed In this aspect of the CBiIBRD loans to determine a definite relationship 
between size of loan and repayment. 

In general, there was no significant difference in the receipts and 
expense items among tenure groups. This was also reflected by the gross and 
operating ratios by tenure (Table 8). In descending order, part-owners and 
owners had the hipest total assets followed by lessees and share tenants who had 
the lowest (Table 9). There was a hi^ly significant difference between the total 
assets of owners and part-owners relative to the share tenant. 

Based on a rule of thumb intermediate ratio of 2;!, only the 
owners and part-owners can adequately repay. As reflected in their financial 
condition, owners and part-owners had intermediate ratios of 2.07 and 2.35, 
respectively, while lessees and tenants had 1.04 and 1.19, respectively. 


4.-0 CONCLUSION 

In terms of number of loans repaid, a repayment rate of 89 percent 
was achieved in CBtIBRD loans among the 154 loans that matured. This was 
indicated by a highly favorable financial condition of the repaid borrowers relative 
to the delinquent borrowers. 

In this credit program in the future, farmers with a solid financial 
condition within the rules for eligibility should be granted this type of credit. 
These farmers must generally be owners and part-owners and lending to lessees 
and tenants must be on a case-to-case basis. 

This requires a strict enforcement of the submission of a farm plan 
while the credit investigation should be rigidly followed, especially on the 
borrower's character and past credit performance as this could reflect his capa¬ 
city and willingness to pay. 

In the over-all view, the CBjIBRD program has been successful in that 
it was widely participated in, but a few kinks ought to be straightened. Being 
development loans, interest rates should seek the level of interest in develop¬ 
ment loans. Processing of loan documents should be hastened and CB persoimel 
and personnel of the other govermnent agencies should have a feeling of involve¬ 
ment in this economic development program. 

Lastly, the farmer should also have this feeling of involvement and 
understand that each individual in the program - the rural banker, the farm tech¬ 
nician, the machinery dealer, and he himself - has a role to play in the agricul¬ 
tural community. Failure to play one's role means the failure of the program. 
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TABLE 8, Ratios related to receipts and expenses according to tenure, 179 
CB:IBRD borrowers, 1967-68. 


CLASSIFICATION_ All 


ITEMS 

Owners 

Part-owners 

Lessees 

Share tenants 

farms 

Gross ratio 

0.56 

0.55 

0.57 

0.57 

0.56 

Operating ratio 

0.23 

0.22 

0.24 

0.23 

0.23 


TABLE 9. Financial condition as of June 30, 1968, by tenure 179 CBiIBRD 
borrowers, 1967-68. 


_ -;.-.-TIlNIIRE ■ X. _ All 

ITEMS Owners Part-owners Lessees Share tenants farms 


Assets: 


Current 

Working 

Fixed 

2,657 
2,997 
84.967 

2,478 

2,975 

87.424 

2,047 

2,308 

66.432 

1,644 

1,854 

44.933 

2,412 

2,728 

76.982 

Total Assets 

90,621 

92,697 

70,787 

48,431 

82,122 


Liabilities : 

Current (previous) 149 168 59 233 154 

Current ('67-68) 372 120 641 559 398 

Medium term 2,205 1,953 3,492 2,957 2,422 

Long term 8.406 16.799 6.435 5.422 8.501 

Total Liabilities 11.132 19.040 9,625 9.171 11.475 

Net Worth Total 79.489 73.657 61.162 39.260 70.647 

Liabilities and 

Net Worth 90.621 92.697 70.787 48.431 82.122 
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TABLE 10. Bal^ince sheet ratios and percentages by tenure 179 
CBilBRD borrowers, 1967-68. 




TENURE 


All 

ITEMS 

Owners 

Part-owners 

Lessees 

Share tenants 

farms 

Current ratio 

5.10 

8.60 

2.92 

2.91 

5.34 

Intermediate ratio 

2.07 

2.35 

1.04 

1.19 

1.79 

Net capital ratio 

8.14 

4.87 

7.35 

5.27 

7.15 

Capital-putput ratio 

2.06 

1.53 

2.70 

4.17 , 

8.41 

Average percent 
equity 

87%, 

80% 

86% 

81%. , 

86% 
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A STUDY OF TRACTOR- AND CARABAO-CULTIVATED 
FARMS IN LAGUNA 

Nelly G. Alviarl/ 


1.0 INTRODUCTION 

The success of mechanization in hi^ly developed forming countries has 
led many governments to conclude that they could solve their food production pro¬ 
blems by following similar lines. The rapid introduction of hand tractors and the 
equipment that goes with them into countries long dependent on animal power has 
been very expensive, but successful.^/ 

Although mechanization of Hiilippine agriculture is sometimes offered as 
the answer to the problem of low labor productivity on farms, most farmers are 
still engaged in traditional or animal-powered type of farming. Attempts in recent 
years to partially replace work animals with tractors have not been very successful, 
partly because of the farmer's lack of capital and lack of training in the operation 
of these machines. However, capital at reasonable interest rates has been made 
available to many of the farmers to provide for purchases of machines. 

This study has been concerned with the comparative analysis between 
tractor and carabao use in lowland rice farms. The purpose is not to prove that 
either tractor or carabao is superior but to understand more clearly the factors 
associated with its use. The hand tractor is used in Philippine rice culture prin¬ 
cipally as a substitute for the carabao in land preparation., Information is drawn 
from recent surveys to describe the: 1) trend in tractor adoption, 2) tractor 
purchasing and financing, 3) economic environment and physical resources on tractor 
and carabao using farms, and 4) economic efficiencies derived from tractor use. 

The primary purpose is to provide information and assistance to farmers who plan 
to mechanize farms or for governments who wish to encourage mechanization and 
through mechanization higher labor productivity. 

The study has 5 years of data on 50 farms in Laguna. The first and 
the fourth year data have greater coverage with 150 farms each. Information has 
been compiled on cost and maintenance of tractors, farm area, production, disposal, 


Research Assistant, Department of Agricultural Economics, U. P. 
College of Agriculture. The autlior wishes to thanlc Dr. Randolph Barker, Agricul¬ 
tural Economists, IRRI, for his constructive comments. 

2/ Cornelius Davies, "Consideration and Procedures for the Successful 
Introduction of Farm Mechanization," FAO Agricultural Development Paper 44, 

1964. 
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capital investment and labor input. The first year data was analyzed here in 
more detail and was compared to carabao-cultivated farms data in the same 
province during the same year. Changes that occurred in the 50 farms within 
5 years were noted. 


2.0 TRACTOR ADOPTION 

2.1 Reasons for tractor purchase 

A majority or 60 percent of the 150 respondents indicated that their 
reason for tractor purchase was associated with the problems and nuisance value 
connected with carabao maintenance. A somewhat smaller number gave a direct 
economic reason - savings in time. The influence of psychological factors such 
as prestige associated with tractor ownership cannot be easily determined. 
However, the heavy concentration of tractors in some barrios as opposed to 
others does suggests that "keeping up with the nei^bors" has had an important 
effect. 

2.2 Trend in increase in tractor use 

Studies of both the University of the Philippines, College of Agriculture 
(UPCA) and the International Rice Research Institute (IRRI) on hand tractors in 
Laguna showed an increasing trend in tractor use. 

Among respondents in the three munieipalitles studied in Laguna, it was 
found out tliat only one tractor unit was introduced in 1959. There were four in 
1960, and by 1961, the number had increased to six. From then on rapid 
increases occurred during tlie three succeeding years: 50 in 1962, 58 in 1963, 
and 68 in 1964. Follow-up studies were done on tractor-owners drawn from the 
original sample and during the 1965-66 crop year, each farmer now owned at 
least one tractor. Wlicn the 1966-67 crop year rolled around, 50 percent of aP 
the operators studied already owned two or more hand tractors. 

2.3 Manner in which tractors arc purchased and financed 

Hand tractors are usually purchased in cash or on an installment basis 
from local agents. Of the farms surveyed, 82 tractors or 44 percent of the 
total tractor purchases were on a cash basis. While the majority of the tractors 
were purchased from distributing centers in Manila and their provincial and clly 
branches, a few were bought directly from Jajxin. The purchase price varied 
widely between individual hand tractors, even among *hose purchased within the 
same year. Differences were primarily due to attachments like plow, harrow, 
iron wheel, rotavator, and trailers, etc., and also on the type of engine used, 
either diesel engine or gasoline engine. 
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2.4 Soutce of funds for tractor purchase 

Farmers stated that funds for 98 percent of the total cash tractor pur¬ 
chases came from savings and crop sales. Sources of borrowed funds were 
banks, landlords, relatives and friends, and private money lenders (Table 1). 

Ordinary bank loans requiring collateral have a 12 percent interest 
rate and mature in 4 years. Here, the most common arc the Rural Bank loans 
well known as tlie CBiIBRD (Central Banlc : International Bank for Reconstruction 
and Development) and the AGLF (Agricultural Guarantee and Loan Fund), lliere 
was no information gatliered on how long term loans are being reixiid. However, 
follow-up studies revealed tliat there were two cases where tractors were 
returned because the owners could not |xiy tlie required amount after the second 
year of purchase. 'Hie same study revealed that 50 percent of the newly pur¬ 
chased tractors were financed by funds borrowed from the rural banlts through 
the CB:IBRD loans. 


3.0 ECONOMIC ENVIRONMENT AND FARM RESOURCES 

3.1 The area studied 

Studies of farms using hand tractors in land preparation and of farms 
using carabaos were botli done in the province of Ixiguna where more than 50 
percent of tlie farmers were engaged in rice production. The carabao-cultivated 
farms studiwl were located in the northwestern part of Ixiguna which included 
the adjacent municipalities of San Pedro, Bifian, Sta. Rosa and Cabuyao. Areas 
considered for the hand tractor study were tlie municlixilitics of Calauan, Victoria 
and Pila where most of the land prc|Xiration on rice ixiddlcs is done wltli the use 
of hand tractors. Table 2 lists some of the farm characteristics by farm group 
and by year of study. 

3.2 Size of farm 

Tlie average farm* area of the tractor-operated farms was more than 
double that of the carabao-cultivated farms. Tractor-operated farms ranged from 
0.7 to 25 hectares and tlie effective crop area ranged from 1.4 to .50 hectares 
as against an effective area of 0.4 to 13 hectares for the carabao-using farms. 
Similar findings were noted in the studies of De los Reyes, £t. and 


3/ De los Reyes, B. N., et. al., "A Case Study of the Tractor- and 
Caralxio-Cultivated Lowland Rice Farms in Laguna," Hie Pliilippine Agriculturist. 
Vol. 49, No. 2, 19G5, pp. 75-94. 



TABLE 1. Source of financing cash and installment tractor purchases, 187 hand tractors 
Laguna, 1964-65. 
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TABLE 2. Farm characteristics by farm group and by year, Laguna, 1964-1969. 


Carabao 


Tractor 



1964-65 

1964-65 

1965-66 

1966-67 

1967-68^'' 

1968-69 

Number of farms 

123 

150 

50 

50 

50 

50 

Number of hand trac- 
tors/or work carabaos 

200 

187 

72 

83 

82 

73 

Land use intensity; 







Average size of farm 
(Ha.) 

2.3 

4.8 

4.6 

4.6 

4.6 

4.5 

Area double cropped 
(Ha.) 

1.4 

4.8 

4.5 

4.7 

4.6 

4.2 

Effective crop area 
(Ha.) 

3.7 

9.6 

9.1 

9.3 

9.2 

8.7 

Percent double 
cropped (%) 

62.2 

lOQ.O 

97.8 

97.9 

100.0 

93.3 

Tenure: 







Tenant 

119 

121 

35 

36 

36 

35 

Part-owner 

2 

20 

14 

12 

12 

12 

Full-owner 

2 

9 

1 

2 

2 

3 

Production: 







Yield per hectare 
(cav.) 

52 

58 

62 

70 

73 

69 

Labor requirement: 
(Man days/ha.) 







Total man labor days 

77 

74 

64 

67 

76 

64 

Plowing and harrowing 
only 

20 

13 

12 

12 

11 

10 


a/ The original 50 farm cooperators were used in this table for comparison. 
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Gutierrez.—/ De los Reyes had 3.6 hectares as the average size of tractor- 
operated farms and 1.4 hectares for farms using carabao while Gutierrez had 
8.9 and 3.0 hectares for tractor-and carabao-cultivated farms, respectively. 
Aguila's^/ study on the business management of tractor-operated farms had an 
average area of 4.7 hectares. There was not much change in the farm area 
of the tractor-operated farms during the 5-year period. 

3.3 Irrigation facilities 

In the municipality of San Pedro, artificial irrigation was not available 
during the dry season. In Biflan and Sta. Rosa, artificial irrigation was available 
but was insufficient. These are mostly pump-irrigated. Farms in different 
areas took turns in the use of water for the second planting. Due to lack of 
rivers and the breakdown of the irrigation system in Cabuyao, only those with 
privately owned pumps were able to plant 2 crops of palay during the year so that 
the area double-cropped was only 1.45 hectares. 

While the problem in the northwestern part of Laguna was the scarcity 
of water, some farmers in Victoria and Pila v/ere plagued by too much water, 
made even worse by poor drainage. Farmers tried improving their drainage 
and irrigation project to enable them to also plant during the dry season. With 
fairly good drainage and their ample supply of water, irrigation in the area now 
is good. Since farmers can now plant twice a year, 100 percent double-cropping 
is expected. 

3.4 Tenure status 

It can be observed from the same table that land’ ‘ddings in the area 
studied are primarily in the hands of the landlords accounting for 81 percent of 
the tractor-operated farms and 97 percent of the carabao-cultivated farms. Two 
part-owners changed status during the third year of the study. One bought part 
of his tenanted farm and became a full owner while the other one sold part of 
the farm that he owned and became a tenant. Another tenant became a full owner 
during the last year. 

3. 5 Labor requirement 

A total of 74 man-days per hectare was noted in the tractor-operated 
farms and 77 in the carabao-cultivated farms. In both farms, weeding and 


4/ Gutierrez, It. R., "Business Management of Lowland Rice Farms 
Using Hand Tractors in Northwestern Laguna, 1966-67," Undergraduate thesis, 1967. 

Aguila, B. II., "Business Management in Rice Farms Using Hand 
Tractors," Undergraduate tliesis, 1966. 
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replanting showed the greatest labor requirement. The second largest amount of 
man-days was utilized in the harvesting and threshing of palay. There was heavy 
dependence of farm labor on hired hands accounting for 77 percent in the tractor- 
operated farms and 51 percent in the carabao-operated farms. Hired labor was 
employed for land preparation and harvesting. Transplanting is another operation 
requiring much labor and often done by hired female laborers. 

3.6 Pattern of tractor use 

Plowing and harrowing, both on farm and off farm, is one of the most 
common uses of the tractors. Actual tractor use in terms of hours used per 
tractor per year is shown in Table 3. Note that there is a decreasing trend in 
the total number of hours used per year. This was due in part to the increase in 
the number of tractors in the area and in the reluctance of the farmers to hire 
out their tractors for fear of breakage. 

Figures 1 and 2 show the number of tractors by hours worked and the 
number of tractors by area served during the last year of the study. Most of 
the tractors were used for less than 500 hours and are serving less than 10 hectares 
per year. 


4.0 TRACTOR VS. CARABAO 

4.1 Physical requirements 

The carabao or water buffalo is a semi-aquatic animal of the bovine 
family belonging to tlie Bos bubalis species.^/ The tractor can work continuously 
as long as the man walldng behind or the operator does not tire, but the carabao 
cannot. Wliile the tractor needs grease, lubrication and repairs, the carabao 
needs feed, care and medical attention all year round. Engines do not consume 
fuel when not in operation while animals need feed and attention even if not in 
motion. Machines should be stored indoors and protected from damaging effects 
of water, sunlight and manure. Carabaos, on the other hand, can stay under big 
trees around the house. Wliile specific skill is required for tractor operation, 
carabaos are easily trained and have a quiet disposition. 

4.2 Cost comparison 

There is no accurate and standardized cost calculation of keeping a 
carabao in the farm and so it is very difficult to accurately compare the cost of 
using a carabao to that of a hand tractor in land preparation. In this paper, 
costs are classified into two major groups; 1) fixed, and 2) variable costs. 


6/ Buranamanas, P., "A Survey of Buffalo in Thailand,” Paper published 
by Kasetsart University and Kasetsart/Hawaii Contract in cooperation with USOM, 
Thailand, 1963. 
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TABLE 3, Average number of hours used per tractor per year by crop 
year. Laguna, 1964-1969. 


Crop _ Hours used per year _ 

year On farm Off farm Total 


1964 - 65 

376.8 

146.4 

523.2 

1965 - 66 

252.8 

236.8 

489.6 

1966 - 67 

232.8 

216.0 

448.8 

1967 - 68 

224.0 

168.8 

392.8 


1968 - 69 


188.0 


156.8 


344.8 

























Number of tractors 
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Table 4 indicates the individual cost items considered under each group. 
The result of cost curve analysis for the tractor using the above data is shown 
in Figure 3. This cost curve indicates a greater reduction in cost when used on 
a greater area, because fixed costs are spread over a nrnnber of hectares. 

There are economies of scale in tractor owner^ip: the more fully employed a 
tractor is, the lesser is the cost per hectare served. 

At a custom rate of P120 per hectare, with 12 percent interest cost 
and 7 years' life, a tractor breaks even if used in an effective crop area of 
approximately 12 hectares. At this point it is just covering total cost. So in 
order to make more, it must be able to reduce cost by serving a greater area. 

If a farmer has only a crop area of 5 hectares, naturally it is not advisable 
for him to buy a tractor; however, if he rents it out and serves 10 hectares or 
more, his decision to purchase one would be more justified. It is difficult to 
find sufficient work on any farm to occupy tractors fully throughout the year, but 
it may be of great importance to achieve the maximum possible output of work 
or to keep tractors as fully occupied as possible so that tlie fixed cost is shared 
as widely as possible. 

The carabao cost curve is shown in Figure 4. Because of its physical 
nature it was assumed that the maximum area that a carabao can work on in a 
year is only 10 hectares. This assumption is based on the findings of the study 
where land preparation extends for more than 3 months or approximately 102 days 
per season. If a hectare of rice land is plowed and harrowed for 20.56 days, 
then the area that a carabao can work on in a year is approximately 10 hectares. 

Hiring a man with an animal on a per hectare basis is not very common. 
Rather, farmers hired them on a daily basis. Farmers value the work of animal 
and man equally, so that if the rental rate is ^8 per day, half of the amoxmt is 
for the animal. 

As previously mentioned, a hectare of lowland rice is plowed and har¬ 
rowed with the use of a carabao in 20.56 days. At the rate of ^8 per day, 
preparing a hectare will cost ^164. In the case of the carabao, there is minimal 
reduction in total cost even if a wider area is serviced. 

4. 3 Labor productivity 

Increased productivity of labor brou^t about by introduction of machinery 
is one of the ultimate goals in rice farming. The effects of mechanization on 
labor use are generally conflicting. While the use of more efficient power tillers 
would reduce labor requirements, it could also enable farmers to farm more 
land or enable them to spend more time on other farm work. This would depend 
on what farmers actually do with labor saved in land preparation. This study 
reveals that a total of 7 man-days per hectare were saved when a tractor was 
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TABLE 4. Data used for cost curve analysis. 


Cost item 


Fixed cost per tractor: 

Interest and depreciation 
Variable costs per hectare: 
Fuel and oil 
Repairs 


Tractor Carabao 

Pesos per tracto'r/oi!: per carabao/year 


P748.75 P59.09 

/' 

IS. 28 

If 

: f' . -S 

10.35 


Labor 


36.56 


61.68 
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Fig. 3 



Effective area served/tractor/year 


. Cost of using hand tractor based on an average operating 
cost of 50 farms in Laguna, 1968-69 and an assumed 
estimated life of 7 years. 



Pesos / hectare 


175 


Rental rate 



Fig. 4. Cost per hectare by area worked per carabao 
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used instead of a carabao in land preparation. Farmers in the area studied, 
particularly in the municipality of Victoria, had fishing and duck raising as another 
source of income, so that it is possible that labor saved in plowing and harrowing 
would be spent on these ev.deavors. 

In considering the local farm situation, mechanization is economical only 
in certain cases, since it is not always possible to effectively substitute capital 
for labor in the physical sense. Because of the abundance of family labor and 
the presence of more than 2 work carabaos in most of the farms, they are not 
bothered by seasonal peak labor demands. 

4.3.1. Labor productivity comparison. A measure of labor efficiency on 
lowland rice farms is the number of cavans (rough rice) produced per man-labor 
day of work. The total man-days employed in growing a hectare of rice is 74 on 
the tractor-operated farms and 77 on the carabao-cultivated farms. Using the 
same average output per hectare (55 cavans), one man-day of labor in tractor- 
operated farms yields 0.74 cavans while the yield on carabao-cultivated farms is 
0.71 cavans. 

It might be wise to take a closer look at plowing and harrowing alone 
because it is in these operations that greater reduction in man-labor occurred. A 
man can plow and harrow a hectare of rice farm with the use of a carabao in 
21 days, while he can do the same work with the use of a hand tractor in only 
13 days, or a difference of 7 man-days. Labor productivity calculation shows 
that there is a difference of 1.6 cavans per man-day of plowing and harrowing, 
which implies that the use of a tractor is more productive than the use of a 
carabao in land preparation. 

4.4 Time element involved in tractor use 

Timing is an important aspect which cannot be shown in cost curve ana¬ 
lysis but is a major reason for tractor purchase. Farmers in Laguna normally 
do not plow the land immediately after harvest. They remain busy threshing, 
drying and selling crops. Meanwhile, the land dries up and becomes very hard. 
The farmers can break the soil only after the rain starts to fall. If the showers 
are late, the whole operation is delayed; late sowing of one crop naturally delays 
the planting of the succeeding crop. Furthermore, when the land preparation is 
delayed, the planting season is also delayed and all operations must be performed 
in a great hurry and thus they cannot be done satisfactorily. 

Many of the farmers are late in planting due to the limited capacity of 
the carabao. In order to do the transplanting work earlier, land preparation 
must be done in a shorter period and this is only possible with the use of hand 
tractors. Tractors can be operated continuously, which is impossible with the 
carabao. 
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Hie hand tractor has another value which cannot be definitely calculated 
at the present time. That is, after harvesting the first crop, the tractor can 
prepare the land quicker than the carabao and thereby greatly increase the possi¬ 
bility of planting an intermediate crop of short growing period (com, for example) 
that will increase the intensity of land utilization. There was, however, only 
one farmer interviewed who took advantage of this. 

4.5 Tractor ownership and the farm resource situation 

Some of the factors associated with tractor and carabao use are; 1) size 
of farm, 2) availability of irrigation, 3) source of credit, and 4) cost of operation. 
Tliis section points out the particular resource situations foimd in each of the 
farms. 


4.5.1. Size of farm. As noted in Table 2, farms using tractors were 
larger on the average than carabao-cultivated farms. This mi^t be based on 

the fact that more income can be derived from larger farms necessary for tractor 
repayment and that larger farms demand more time and labor during periods of 
land preparation. On the other hand, carabao-cultivated farms were smaller and 
a carabao could easily do the work to catch up with planting time. 

4.5.2. Availability of irrigation. The presence of irrigation in tractor- 
operated farms made possible the planting of 2 crops a year, hence it is likely 
that these farmers derived more income to warrant tractor purchase. And the 
fact that they also had larger farms made them more likely tractor-owners, not 
to mention the labor and time element involved in land preparation for the 
succeeding planting season. 

4.5.3. Source of credit . This factor cannot be clearly identified in this 
study because the study was done in only one province and the source of’ 
credit is assumed to be the same. 

4. 5.4. Cost of operation . The main difference in the cost structures is 
the hig'ier annual fixed inputs of tractors. As previously mentioned, tractor- 
operated farms were large double-crop-irrigated farms and, therefore, their 
income was likely to be hi^er. Thus, they became potential tractor-owners. 


5.0 SUMMARY AND CONCLUSIONS 

Agricultural mechanization is a world-wide trend in agricultural improve¬ 
ment. This was also observed in Laguna where much progress has been made in 
recent years in adopting modern farm machinery, specifically the hand tractor, 
in small scale agriculture. The v/alking type of hand tractor is most widely used 
because of its adaptability to lowland paddy cultivation. Plowing and harrowing are 
the most common jobs performed. 
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Hand tractors are usually purchased in cash or on installment basis, 
from local agents. Most of the farmers bought hand tractors from their own 
savings and crop sales, although 4 percent of them were purchased throu^i the 
loans extended by the rural banlcs. Fifty percent of the newly purchased tractors 
during the fourth year of the study were financed by funds borrowed from the 
rural banlcs tlirough tlie CB:IBRD loans. This is an indication that rural bankers 
played a major role in the introduction of hand tractors by providing credit 
through the World Banlc loans. Tliis government subsidy on tractor purchases 
contributed to the high growth rate in the introduction of hand tractors. 

The reasons for tractor purchases arc both economic and non-economic. 
The economic benefits derived from tractor use are associated with the reduction 
in the amount of time and labor required for land preparation. A considerable 
reduction in labor input is achieved in land preparation. The results of the 
analysis indicated that plowing and harrowing a hectare of rice land when using 
a tractor requires only 13 days, or 7 days less than when using a carabao. This 
is an indication that tractor purchases bring financial benefit through savings in 
labor. 


Another economic benefit mentioned by tractor-owners is the additional 
income derived from tractor hire. They are aware of the fact that fixed costs 
could be spread by hiring out their tractors. However, as more farmers acquire 
tractors, with farm size relatively constant, income derived from custom work 
will be greatly reduced unless changes in cropping pattern are introduced. 

The non-economic reasons for tractor purchases are associated with the 
nuisance factor of keeping and maintaining carabaos. Other reasons, however, 
are socially motivated by tlie prestige of owning a tractor. 

The hand tractors are employed in double-crop-irrigated farms with an 
area more than double that of the carabao-cultivated farms (4.8 hectares as against 
2.3 hectares). This is so because larger farms have greater paying capacity 
necessary in tractor ownership, as well as greater time and labor pressure 
required for the task of completing land preparation. 

Analysis of cost per hectare tends to show that, on the average, the use 
of hand tractors will greatly depend upon area served. There is a need for bigger 
sized farms in order to lower cost of production and tractors will prove economical 
only if used on an optimum number of hectares at minimal cost. 

The findings of the study further in dicate that likely tractor demand will 
appear in areas where farms arc larger than average and are double-crop-irrigated. 
These are the regions where mechanization is most likely to succeed. 



BENEFITS AND COSTS OF INSECTICIDE USE 
FROM EXPERIMENTAL RESULTS 

Abraham M, Mandac-i/ 


1.0 INTRODUCTION 

It has long been realized that control of insect pests and plant diseases 
is a potent factor in raising production and lowering costs of agricultural production. 
This realization has led to tlie development and introduction of modern pesticides 
that find extensive use in the world today. For instance, Japan in 1965 saved an 
estimated total of 1.05 million tons in terms of brown rice after a successful 
campaign for insect protection. ^ Experiments conducted at the International Rice 
Research Institute and elsewhere in the Philippines have shown that plots receiving 
insect protection generally yielded from 1 to 3 tonAa more than unprotected plots. 5/ 

In Southeast Asia, the stem borer coupled with leaflioppers and plant- 
hoppers that transmit virus diseases constitute the major problem in rice insect 
pest control. This group of insects has received major attention in the program 
of IRRI entomologists in previous years. The same group of insects are reported 
to constitute the major pests of rice in other parts of Asia. ^ 

The introduction of granular systemic insecticide has hrougiit about 
greater efficiency over the traditional methods of spraying and dusting, which are 
laborious because of short insecticidal periods. Of tlie great variety of insecti¬ 
cides screened at tlie IRRI, two systemic insecticides, lindane ( y~BHC, 6 percent 
active ingredient) and diazinon, have proved to be effective in controlling common 
rice insect pests. Findings on these insecticides have shown Oiat for both, the 
frequency of application was more important in increasing grain yield than the 
rate of application. Ihe rates of 1 kgAa for diazinon and 1,5 kgAa for lindane, 
applied every 20 days, appear to be the most appropriate for general field use.^ 

In an effort to gain some insights on the economic benefits derived 
from controlling insect pests, the Department of Agricultural Economics, IRRI, 


y Research Aide, Agricultural Economics Department, The Inter¬ 
national Rice Research Institute. 

2J Ishikura, H., "Present Situation of Disease and Insect Pest Control, 
for Important Crops," Plant Protection in Japan; 5, p. 33. 

y International Rice Research Institute. 1967. Annual Report 1967, 
Los Bahos, Philippines, p. 189. 

y Ishikura, H., op.cit., pp. 32-33, 

y IRRI Annual Report 1967, 
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started its own experimentation with insecticides during the previous year. Initial 
experiments were conducted in the Institute farm. Results obtained proved un¬ 
satisfactory because of the atypical insect population at the IRHI farm. Hiis 
prompted the Department to bring its experiments to the farm level during the 
1968 wet season. Initial results of the latter have been reported late last year 
(Montario, 1968). J/' 

Tills paper presents a preliminary report of the results of the field 
experiments conducted by the Department of Agricultural Economics, IRRI, in 
Calauan, Laguna during the 1969 dry and v/et seasons. 


2.0 OBJECTIVES 

The experiments were designed to determine the effects of alternative 
levels and timing of insecticide application on the yields of lowland rice. In 
addition, a case study approach was utilized to determine the various practices 
of 12 farmer cooperators in Calauan, Laguna for controlling rice insect pests. 

Specifically, the experiment was conducted to; 

(1) determine the effect of varying levels and time of application of 
lindane and diazinon on grain yield and several other plant characteristics of 
lowland rice under field conditions. 

(2) determine the effectiveness of lindane and diazinon when used to 
control stem borers, leafhoppers and planthoppers. 

(3) determine the optimum level and time of application of the 
insecticides used. 

(4) compare the experimental results with those obtained by farmer 
cooperators employing their own methods of controlling insect pests. 


3.0 MATERIALS AND METHODS 

Five different frequencies of lindane treatments - zero level or control, 
2 kgAa applied at 50 days after transplanting (DAT), 2 kgAa at booting stage, 

2 kgAa at 50 and 80 DAT, 2 kgAa at 80 DAT, were used in the dry season 


6/ Montailo, C., "Economics of Insecticide Use in Lowland JRice," 
IRRI Saturday Seminar, November 23, 1968. 
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experiment. Dlazinon was also applied in one treatment of 2 kg/ha at 50 and 80 
DAT, Tlie treatments were applied to three rice varieties, IR20, IRS and Intan 
in the dry season and IR20, IRS and C4-63 in the wet season. One application 
of lindane at 80 DAT was replaced with complete protection treatment (four 
applications of 2 kg/ha lindane at 15, 35, 55 and 75 DAT) in the wet season. 
Treatments are shown in Table 1. 

Fertilizer level was fixed at 75 kg NAa for U)th seasons. This was 
based on the most commonly used rate among farmers in the area. Split 
application was used with one-half put in as basal application one day before 
transplanting and the remaining half applied at about the booting stage of the plant. 

Table 2 summarizes the cultural practices applied in the experiments. 

A split-plot design in randomized complete blocks was employed. 

The varieties served as the main-plots and the sub-plots were those of the 
insecticide treatments. Each block was divided into three main-plots on which 
the varieties were assigned at random. Utree blocks gave rise to three complete 
replications for each variety (Figure 1). 

Six treatments were layed out in rows measuring 5 x 24 m; a sub-plot 
measured 5x4 sq.m. 

The blocks were assigned to separate paddies in the farmer's field 
in an attempt to make the experiments hi^ly representative of field conditions. 
However, their locations were determined by the location of the water supply 
with each successive treatment located further from the source (Figure 2). 


4.0 RESULTS AND DISCUSSIONS 

4.1 Experimental findings 

4.1.1 Plant heifijit and tiller number . Plant hei^t and tiller number 
were obtained to determine the effects of the various treatments on plant growth. 
Emphasis was laid upon observations at harvest since their influence on yield 
appears to be more relevant. 

The analysis of variance (ANOV) for plant height showed hi£jiiy signi¬ 
ficant differences among varieties in both seasons. The use of Intan and C4-63, 
relatively tall varieties, each in combination with IR20 and IRS which are short 
varieties, accounts for this. The ANOV also showed moderately significant 
effect of the various treatments. Complete protection plots (T5) in the wet 
season experiment consistently produced taller plants tlian all other treatments. 
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TABLE 1. Diffei'ent treatments used with their corresponding costs, 1969 
dry and wet seasons 


Treatment 

Insecticide 

Rate of 

application No. of 
(kga.i.Aa) application 

Time of 
application 
(DAT*) 

Total amount 
supplied 

Ocg a.i. Aa) 

Per 

hectare 

cost)?/ 




Dry Season 




Tl 



CONTROL 




Tg 

Lindane 

2.0 

1 

50 

2.0 

47.00 

T 3 

Lindane 

2.0 

i * y 

1 

Booting 

2.0 

47.00 

T 4 

Lindane 

2.0 

2 

50-80 

4.0 

94.00 

T 5 

Lindane 

2.0 

1 

80 

2.0 

47.00 

Te 

Diazinon 

2.0 

2 

50-80 

4.0 

100.00 




Wet Season 




Tl 



CONTROL 




Tg 

Lindane 

2.0 

1 

50 

2.0 

47.00 

T 3 

Lindane 

2.0 

. ^ 1 . 

Booting 

2.0 

47.00 

T 4 

Lindane 

2.0 

2 

50-80 

4:0 ; 

94.00 

T 5 

Lindane 

2.0 

4 

15-35-55-75 

8.0 

188.00 

Te 

Diazinon 

2.0 

2 

50-80 4.0 

100.00 


* DAT - Days after transplanting. 

a/At P14.10 per 10 kg bag lindane ( 6 %) and PSO.OO per 20 kg bag diazinon 
(Basudin 10 G), each kilogram active ingredient costs P23. 50 and P25.00, 
respectively. 
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TABLE 2. Cultural practices in the Calauan Field Experiment, 
1969 dry and wet seasons. 


Treatment/cultural practices 

Dry Season 

Wet Season 

Land Preparation 

Plowing (no. of passes) 

1 

1 

Harrowing (no. of passes) 

3 

3 

Planting 

Variety 

IR20, IRS, Intan 

IR20, IRS, C4-63 

Method of raising seedlings 

Dapog 

Dapog 

Distance 

25 X 25 cm 

25 X 25 cm 

Fertilizer application 

Kind 

Ammonium Sulfate 

Ammonium Sulfate 

Rate 

75 kg NAia 

75 kg NAa 

Timing 

1/2 1 -day before 
transplanting 

1/2 at booting 

1/2 1 -day before 
transplanting 

1/2 at booting 

Weed Control 

Chemical 

Kind 

2,4-D 

2,4-D 

Rate 

0.15 l.a.i./ha 

0.15 l.a.i. Aa 

Timing 

20 DAT* 

20 DAT 

Mechanical 

Rotary weeding (no. of passes) 

1 

1 

Hand weeding 

2 

2 

Water management 

Intermittent irrigation 

Flooding 


♦DAT - days after transplanting 
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The ANOV for tiller count did not show any significant differences 
among varieties nor any significant effect of treatments in both season experi¬ 
ments. During the wet season, however, plants attacked by whorl maggot 
produced more tillers than those of the complete protection plots. 

4.1.2 Dead heart and white head count. Analysis of variance was 
also employed to determine the effects of the insecticide on ihe pest. Stem borer 
attack was expressed in terms of percent dead hearts and percent white heads^ 
Figured 3 and 4 shcv. the development of borer damage during the dry and wet 
seasons, respectively. 

The transformed ANOV for dead hearts at 65 days after transplanting 
showed hi^ly significant effects of the various levels and frequencies of lindane 
and diazinon. In the dry season, plots treated with lindane at 50 DAT, lindane 
at 50 and 80 DAT and diazinon had statistically lower dead hearts count than the 
other treatments which did not vary from each other significantly (Table 3). 

Among varieties, IRS appeared to have suffered the most, suggesting that the 
variety is the most susceptible. There were no varietal differences on dead hearts 
count during the wet season. (Table 4). The ANOV showed hi^ly significant 
effects of the treatments, however, with the complete protection plots having 
practically no infestation. 

The ANOV for white heads revealed highly significant differences 
among varieties with Intan suffering the highest infestation. With IRS following, 
IR20 appeared to be the most resistant among the varieties to the second genera¬ 
tion stem borer attack. The ANOV failed to show any significant effects of the 
treatments, however. The opposite was true during the wet season with the 
ANOV showing no differences among varieties, but showing significant effects of 
the various treatments. 

4.1.3 Leafhopper count . Leafhopper samples were obtained at 75 DAT 
to determine their abundance in the experimental plots and, hence, to determine 
the effectivity of lindane and diazinon when used to control leafhoppers. 

There were no varietal differences on leafhopper count in both seasons. 
Significant effects of the various treatments on their abundance was observed 
from both seasons, however. Diazinon-treated plots recorded statistically lower 
number of leafhoppers than all other plots (Table 3). The same was true during 
the wet season. Two applications of diazinon were comparable with 4 applications 
of lindane. 


4.1.4 Yield analysis . The degree of insect infestation and yields as 
affected by various levels of lindane and diazinon are shown in Table 3 (dry 
season) and Table 4 (wet season). The same relationships between insect 
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TABLE 3. Effects of vari» a s levels and frequencies of lindane and diazinon on 
insect pest control, 3 rice varieties, Calauan, Laguna, 1969 
dry season. 


Treatment 

Dead 

hearts 

(%) 

White 

heads 

(%) 

Leaf- 

hoppers^' 

Grain 

yield 

(kgAa)- 



86 * 

75* 




IR20 


Control 

1.87 

.12 

13.3 

4759 

Lindane - 2 kgAa at 50 DAT 

.81 

.01 

35.0 

4564 

Lindane - 2 kgAa at booting 

.75 

.04 

14.0 

4314 

Lindane - 2 kg/ha at 50 & 80 DAT 

.41 

.02 

23.0 

4814 

Lindane - 2 kg/ha at 80 DAT 

.61 

.20 

10.7 

4629 

Diazinon - 2 kg/ha at 50 & 80 DAT 

.41 

.16 

2.3 

4907 



IRS 



Control 

2.04 

.32 

14.3 

4454 

Lindane - 2 kg/ha at 50 DAT 

.66 

.22 

22.3 

5224 

Lindane - 2 kg/ha at booting 

1.27 

.08 

20.3 

4896 

Lindane - 2 kg/ha at 50 & 80 DAT 

.80 

0 

16.0 

5330 

Lindane - 2 kgAa at 80 DAT 

2.95 

.02 

13.7 

4734 

Diazinon - 2 kgAa at 50 & 80 DAT 

.81 

.36 

4.0 

5068 



Intan 


Control 

.79 

.28 

4.0 

5618 

Lindane - 2 kg/ha at 50 DAT 

.73 

.33 

20.0 

6026 

Lindane - 2 kg/ha at booting 

1.27 

.19 

10.7 

5964 

Lindane - 2 kgAa at 50 & 80 DAT 

.83 

.05 

17.0 

5852 

Lindane - 2 kgAa at 80 DAT 

1.16 

.19 

12.7 

5659 

Diazinon - 2 kg/ha at 50 & 80 DAT 

.55 

.40 

2.0 

5864 


a/Average of 3 replications. 

b/Summation of two counts at 54 and 64 days after transplanting. 
£/Number/20 sweeps, 
d/ Multiple range test for yield 

IR20 - no significant difference among treatments 
IRS - 4454 4734 4896 5068 5224 5330 


Intan - 5618 5659 5852 5864 5964 6026 
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TABLE 4. Effects of various levels and frequencies of lindane and diazinon 
on idsect pest control and yields of 3 rice varieties, Calauan, 
Laguna, 1969 wet season.^ 


Treatment 

Whorl maggot Dead White Grain d/ 

index hearts (%)V heads (%)£/ yield (l‘:gAa) 


45* 






IR20 


Control 

1.7 

1.54 

.75 

4641 

Lindane - 2 kg/ha at 50 DAT 

1.3 

1.31 

1.15 

5165 

Lindane - 2 kgAa at booting 

1.7 

1.75 

.04 

5132 

Lindane - 2 kgAa at 50 & 80 DAT 

2.3 

1.76 

.14 

5111 

Lindane - 2 kgAa at 15, 35, 55, 





& 75 DAT 

0 

0 

.36 

5136 

Diazinon - 2 kg/ha at 50 & 80 DAT 

1.8 

1.31 

.47 

4679 



IR 8 


Control 

3:3 

1.17 

1.38 

4569 

Lindane - 2 kg/ha at 50 DAT 

3.3 

1.67 

1.01 

5050 

Lindane - 2 kg/ha at booting 

3.3 

1,97 

.21 

4632 

Lindane - 2 kgAa at 50 & 80 DAT 

4.0 

1.38 

.11 

5153 

Lindane - 2 kg/ha at 15, 35, 55, 





& 75 DAT 

0 

0 

.24 

6107 

Diazinon - 2 kg/ha at 50 & 80 DAT 

3.0 

0.76 

.76 

4844 



C4-63 


Control 

1.2 

..88 

.75 

4391 

Lindane - 2 kgAa at 50 DAT 

1.7 

.67 

1.29 

4661 

Lindane - 2 kgAa at booting 

1.3 

1.01 

.84 

5066 

Lindane - 2 kgAa at 50 & 80 DAT 

1.7 

1.12 

.42 

5044 

Lindane - 2 kgAa at 15, 35, 55, 





& 75 DAT 

0 

.02 

.65 

5524 

Diazinon - 2 kgAa at 50 & 80 DAT 

1.3 

1.28 

.93 

4940 


a/Average of 3 replications. 

b/ Summation of two counts at 55 and 65 days after transplanting, 
c/Summation of two counts at 95 and 105 days after transplanting, 
d/ Multiple range test for yield 


IR20 - 4641 

4679 

5111 

5132 

5136 

5165 

m8 - 4569 

4632 

4844 

5050 

5153 

6107 

C4-63- 4391 

4661 

4940 

5044 

5066 

5524 
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Infestation and yield are shown graphically in Figure 3 (dry season) and Figure 4 
(wet season). Ilie graphs make it somewhat easier to visualize the degree of 
damage due to stem borer attack as reflected in the dead heart and white head 
counts. 


During the dry season the significantly hi^er yields obtained for Intan 
as compared with IRS and IR20 did not appear to be associated with differences 
in the degree of stem borer damage or leafhopper infestation. Stem borer damage 
was li^t. Even on the most heavily infested plots, total damage did noi exceed 
3 percent. The multiple range test (bottom of Table 3) shows that for IR20 
insecticide treatments had no effect upon yield, while for Intan and IRS yield 
tended to be significantly greater than the control on those plots receiving treat¬ 
ment at 50 days after transplanting. Note that the bulk of the stem borer damage 
is reflected in the dead heart counts at 55 and 65 days after transplanting 
(Figure 3). 

During the wet season stem borer damage v/as somev/hat higher than 
in the dry season as is normally the case in this area. Again, IR20 showed 
relatively little response to insecticide treatments. The control and diazinon 
treatnient yields were significantly lower. But in spite of the short reduction in 
stem borer damage due to four applications of lindane, no significant yield 
increase v/as obtained over tieatments of one and two applications of lindane. 

By contrast, for both IRS and C4--63 yields in general responded to higher appli¬ 
cations of insecticide. IRS showed the most significant response witli a 1-1/2 
ton yield increase between the control and the application of four lindane treat¬ 
ments. Hov/ever, it is possible that tliis yield increase could hav'e been in part 
due to die control of whorl maggot (Table 4) or other insects. 

In summary, it would appear that increases in yield were in accordance 
with reduction in stem borer damage, but the relative increase was far less for 
IR20 and Intan than for IRS and C4-63. It is also clear that factors other than 
stem borer damage may have influenced yields. 

4.2 Farmers* fields 

Table 5 shows levels of borer infestation in terms of percent dead 
hearts and percent white heads and yields obtained from farmer cooperators in 
Calauan for two seasons. Farmers' fields suffered only slight borer attack 
during the dry season. A slightly higjier infestation occurred during the wet 
season. Also, it should be pointed out that infestation levels observed from 
these farms were comparable with those obtained from our experiments. 

We cannot as yet make any comparisons between the results gathered 
from cooperator farms and our experiments. One reason for this is our lack 
of knowledge on the variability existing within farms in terms of infestation 



TABLE 5. Stemborer infestation levels {% dead hearts, % white heads) and grain yields of farms 
using foliar spray for rice insect pest control.—^ Calauan, Laguna 1969 dry and 
wet seasons, (average of 5 observations per farm). 
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12-15 


resulting from our incomplete control of the farms. We have gathered some data 
that would give us information on the variability existing within farms and among 
farms during the wet season. 

4.3 Some economic implications of the experimental results 

Table 6 shows the net profits, or losses from the application of 
insecticides. The net profits occupy the upper left hand corner of the boxes and 
their respective benefit/cost ratios appear at the lower ri^t hand corner. In 
the dry season, hipest net profits of P225 and Pill for IRS and Intan, respec¬ 
tively, were obtained at yields of 5224 and 6026 kg/ha. These resulted from one 
application of lindane at 50 days after transplanting. No inference can be made 
on IR20 owing to rat damage nearing harvest. 

During the wet season, highest net profits were derived from treat¬ 
ments producing tlie highest yields on all varieties. IRS and C4-63 realized 
profits of P367 and P300, respectively, and their benefit/cost ratios were 1.96 
and 1.60 from 4 applications each of lindane at 15, 35, 55 and 75 days after 
transplanting. One application of lindane at 50 DAT gave the highest profit on 
IR20 at the yield of 5165 kg/ha. 

One will sec from Table 6 that the average benefit/cost ratios of the 
treatments decreased as the number of application was increased. For example, 
during the dry season, one application of lindane at 50 DAT on IRS yielded a 
B/C ratio of 4.76. Two applications derived a little less net profit, consequently 
bringing down the ratio to 2. 30. That higliest profits could be obtained from 
just one application was also shown by this particular example. Such results 
only emphasize the importance of timing in tlie application of insecticides in order 
to derive the maximum economic benefits. 

From these results one would also observe that the economic optimum 
level of application varied with season and variety. This is understandable con¬ 
sidering the very high degree of variability of insect infestation not only from 
season to season and from year to year, but also from one location to another. 


5.0 SUMMARY 

The limited number of experiments on insecticides conducted outside 
the Institute farm has given us some insists on the economic aspects of 
insecticide use. What these experiments have proved, so far, is that the rate 
and time of application are important assuming that Insect pests are present in 
damaging proportions. Determination of economic levels of insecticide use is 



TABLE 6. Per hectare net profits or (losses) from application of insecticides. (Average of 3 
replications) Calauan, Lagt'iia, 1969 dry and wet season. 



a/ P16.00/cavan based on farm price during harvest, 
b/ P17.50/cavan 

c/P20, P16, P19 per cavan for IR20, IRS and C4-63, respectively. 
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complicated ty a multiplicity of factors, foremost of which is the hi^ degree of 
vatiability of insect occurrence and infestation. Determining the probability of 
a given infestation level requires an improved knowledge of insect ecology plus a 
series of data which can only be achieved through years of continuing research. 



DECISION-MAKING WITH RESPECT TO THE USE 
OF INPUTS ON LAGUNA FARMS 

Randolph Barker and Violeta G. Cordoval/ 

1.0 INTRODUCTION 

The report presented here is preliminary in nature. The data are still 
in the process of being gathered and analyzed. It was thought, however, that it 
would be useful to discuss some of oui findings and observations. 

The objective of the study is to determine the factors influencing the use 
of cash crop inputs such as fertilizer on 30 Laguna farms. Emphasis is placed 
on understanding the decision-making process with particular reference to the 
changes that have occurred since the introduction of new varieties. This requires 
an understanding of the landowner-tenant system of cost diaring and use of credit. 
The particular facets of the problem being investigated are: 

(1) the identification of the individual responsible for the decisions. 

(2) the relationship between decision-making and the availability 
and use of credit. 

(3) the general nature of the demand for increasing the quantity 
or level of inputs. 

(4) the risk preference of the decision-maker. 

A principal question to be answered is whether or not the quantity of 
fertilizer and other inputs used depends upon restrictions imposed by the tenant 
as a borrower or the landowner as a lender. The hypothesis is that the land- 
owner sets the restriction directly or indirectly, by limiting the supply of credit, 

V Agricultural Economist and Research Assistant, Department of 
Agricultural Economics, International Rice Research Institute, 
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It is further hypothesized that the decision of the landowner, as a principal supplier, 
to extend more credit to the temnt contributed materially to the increase in farm 
yields with the introduction of new varieties. Our study does not attempt to consider 
the social justice of the farm decision-making system, but merely its economic 
functioning. 

1.1 Procedure 

From the original I^aguna sample of 155 farm operators, 30 were selected 
and interviewed twice. The landowners of each of the tenants were also interviewed 
twice (to date only 26 of the 30). The size of rice land for both groups is shown 
in Table 1. Questions in these interviews concerned principally decision-making 
and the use of credit. A third interview is being conducted with 10 tenants and 
the corresponding landowners to establish their risk preference. A utility curve 
for money is being derived for each individual following the procedures set forth 

9/ 

by Makeham, Halter, and Dillon.-^ Results of this third interview are not reported 
here. 

2.0 FINDINGS 

Tenants and landowners questioned separately were in almost complete 
agreement as to who was responsible for decisions regarding the kind and amount 
of inputs to use. In the majority of cases, tlie tenant makes the decision, as 

2J Professional Farm Management Guidebook No. 6, Best-Bet Farm 
Decisions by J. P. Makeliam, A. N. Halter and John L. Dillon, Dept, of Farm 
Management, University of New England, Armidale, Australia, 1968. 
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TABLE 1. Hectares of rice owned by 28 landlords and operated ty 28 tenants, 
ranked by size of holding, Laguna, 1969. * 


Sample No. 

Hectares of 

rice owned 

No. of 
tenants 

Average hectarage 
per tenant 

Hectarage per 
tenant surveyed 

1 

0.33 

1 

.33 

0.33 

2 

0.75 

1 

.75 

0.75 

3 

1.50 

1 

1.50 

1.50 

4 

1.50 

2 

.75 

1.2 

5 

1.75 

1 

1.75 

,1.75 

6 

2.00 

1 

2.00 

2.00 

7 

3.00 

2 

1,50 

1.00 

8 

3.00 

2 

1.50 

1.75 

9 

3.20 

2 

I 

1.6 

1.2 

10 

3.33 

1 

3.33 

3.33 

11 

4.00 

3 

1.33 

1.25 

12 

4.50 

4 

1.13 

1.0 

13 

5.00 

2 

2.25 

2.25 

14 

8.75 

4 

2.19 

1.4 

15 

11.0 

4 

2.75 

2.0 

16 

14.0 

8 

1.75 

3.0 

.17 

14.0 

7 

2.0 

2.0 

18 

15.0 

6 

2.5 

2.0 

19 

16.0 

8 

2 

2.0 

20 

17.0 

8 

2.1 

1.7 

21 

19.5 

6 

2.6 

3.0 

22 

20.0 

7 

2.9 

- 4.0 

23 

22.0 

17 

1.3 

1.8 

24 

24.0 

7 

3.4 

2.8 

25 

30.0 

10 

3.0 

2.5 

26 

33.0 

7 

4.7 

3.5 

27 

50.0 

7 

7.1 

3.0 

28 

50.0 

25 

2.00 

1.4 


* Source; Tenant and landlord's survey. 
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shown in Table 2. The landowner comes to the farm only three or four times a 
crop season. In the few cases where the landowner is actively participating in 
the decisions, he visits the farm on the average about once a week. 

Crop production loans were made to the largest number of tenants for 
fertilizer, chemicals, and transplanting, as shown in Table 3. A smaller number 
borrowed for land preparation, weeding, and fuel to run pumps. Table 4 illustrates 
the dominant position of the landowner as a source of credit. The usual procedure 
is for the landowner to supply inputs such as fertilizer at the time when they are 
needed, and to supply the cash for payment to hired labor. The repayment is 
made at harvest time, by setting aside enough rice to pay for the inputs provided 
by the landowner before the fifty-fifty sharing takes place. Under this system, 
it is virtually impossible to determine the rate of interest being charged. Many 
landowners indicate that they charge no interest. Some determine the repayment 
to be made based upon the value of rice at the time the input was purchased. 

The landowner himself, in the majority of cases, did not find it necessary 
to borrow money to lend to the tenants (Table 5). Eight landowners borrowed 
money from the banks for loans on cash operating expenses, and almost as many 
borrowed to invest in pumps or other capital items. Many of the landov/ners 
are engaged in some form of business or profession outside of agriculture. Even 
for those borrowing from banks, the major source of borrowed funds was 
frequently for business activities not connected with the farm. As Table 1 shows, 
the majority of these landowners do not have large agricultural holdings. 
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TABLE 2. Decision on kind and amount of cash inputs, 30 farm 
operators, Laguna, 1969.* 


Who makes 
decision 

Fertilizer 

Insecticide 

Weedicide 

Kind 

Amount 

Kind 

Amount 

Kind 

Amount 




(No. 

reporting) 



Landlord 

2 

0 

1 

0 

1 

0 

Tenant 

23 

26 

24 

25 

24 

25 

Both 

5 

4 

4 

4 

4 

4 

Total 

30 

30 

29 

29 

29 

29 


* Tenant and landlord's survey. 
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TABLE 3. Crop production loan per hectare to 30 tenant farmers 
Laguna, 1969, wet and dry seasons.* 



No. 

reporting 

Wet 

season 

No. 

reporting 

Dry 

season 



(9) 


(P) 

Fertilizer 

22 

56 

16 

58 

Chemicals 

22 

16 

16 

16 

Land preparation 

13 

109 

10 

86 

Transplanting 

18 

56 

11 

- <42 

Weeding 

7 

76 

6 

50 

Others 

10 

59 

10 

68 


* Source: Tenant's survey. 





TABLE 4. Source of loans for crop production, 30 tenants, 
Laguna, 1969.* 


Source 

Number 

borrowing 

Landowner 

27 

Money lender 

2 

Private 

4 

Rural Bank 

2 

None 

2 


♦Source: Tenant's survey. 
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TABLE 5. Source of landowner's funds for lending to tenant, 
Lagtma, 1969. 


Items 

Rural 

Bank 

Dealer 

Personal 

savings 

Others 

Tenants 

not 

borrowing 

Fertilizer 

6 

1 

12 

3 

3 

Chemicals 

6 

3 

11 

2 

3 

Transplanting 

4 

/ 

14 

1 

6 

Land preparation 

2 


11 

1 

11 

Investment 
(Tractor, pump, 
carabao) 

7 


7 

1 

10 

Home consumption 

1 

- 

15 

- 

9 


* Source: Landowner's survey. 
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Nine of the 30 tenants interviewed indicated that some form of restriction 
or ceiling was Imposed on the amount that they could borrow. Sometimes the 
upper limit was expressed on a farm basis, and sometimes on a specific item 
basis {Table 6). To determine the relationship between this restriction, the 
amount of inputs used, and the farm yields obtained, a comparison was made 
between the restricted and unrestricted farms. The results of the comparison 
are shown in Table 7. There is a suggestion that restrictions may have limited 
dry season production. 

The combined impact of the new varieties plus higher rice prices on 
input use is shown by comparing the input levels for 1965 vs. 1969. The 20 .land- 
owners reporting indicated that on the average loans per hectare to their tenants 
had been increased from P83 to P245 in this period. Only 2 of the 26 tenants 
borrowing from landowners indicated that there had been no increase in the 
amount of credit extended. The change in credit extended on specific items as 
reported by the tenant is shown in Table 8. Both the number of landowners 
extending credit and the amount of credit increased for all items. The increase 
in loans for contract labor exceeded that for fertilizer and chemicals. The most 
dramatic change came in the case of land preparation, where custom hiring of 
tractors appears to be a substituting for farm-owned carabao. 

Table 9 shows the capital investment in farm implements and farm 
power. The bulk of this investment was made without the use of credit on the 
part of the tenant. All but two of the 15 irrigation pumps are owned by the 
landowner. Hand tractors and carabao on the other hand are owned by the 
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TABLE 6. Upper limit on borrowing for crop production by 30 tenants 
as set by their landlords, Laguna, 1989. ♦ 


No. of farms Upper limit (f/ha) 

No borrowing 

4 


No upper limit 

17 


Upper limit per farm 

9 


Upper limit per item: 



a) fertili:i.t;r 

7 

61.17 

b) transplanting 

6 

38.78 

c) chemicals 

4 

16.33 

d) land preparation 

3 

143.66 

e) others 

2 

151.25 


* Source: Tenant's survey. 






TABLE 7. Yield and input of fertilizer and chemicals per hectare 
of 29 farms in Laguna, 1968 wet and 1969 dry seasons. ♦ 



Restricted 

Unrestricted 


Number 

Amount 

Number 

Amount 

Wet season 1968 

Fertilizer and 
chemicals (P) 

9 

77.39 

18 

78.33 

Yield (cavans) 

9 

56.32 

' ^ 18 

64.35 

Dry season, 1969 

’ 




Fertilizer and 
chemicals (P) 

* 

6 

53.36 

15 

105.14 

Yield (cavans) 

6 

64.17 

15 

78.21 


* Source: Tenant's survey. 
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TABLE 8. Loan by landlords to tenants for specific items, 
Laguna, 1965 vs. 1969.* 


Items 

1965 

1969 

No. 

reporting 

Pesos/ 

ha. 

No. 

reporting 

Pesos/ 

ha. 

Fertilizer 

18 

28.15 

24 

64.55 

Chemicals 

10 

5.20 

23 

16.19 

Land preparation 

0 

0 

14 

108.10 

Transplanting 

13 

33.90 

19 

52.20 

Weeding 

4 

15.30 

10 

54.55 

Others 

1 

39.00 

9 

73.55^ 


* Source: Tenant's survqr. 
a/Mostly fuel for irrigation pumps. 
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tenant. Most of the farm operators have purchased one or more hand weeders 
from their own savings. 

Both landowners and tenants were asked how th^r would spend additional 
funds for the farm operation. The results shown in Tabic 10 suggest a continuing 
demand for more fertilizer but less interest in insecticides and weedicides. 

With respect to capital investment, the chief demand of the tenant is for 
a tractor while the landowner is concerned more with the irrigation pump. This 
difference simply reflects the different responsibilities of the two in the farm 
sharing arrangement. 

3.0 CONCLUSIONS 

hi the landowner-tenant system as it operates in Laguna, the landowmer 
provides both land and credit to the tenant, who, as farm operator, is largely 
responsible for deciding the kind and amount ot inputs to use. The landowner 
can and, in some cases, does set an upper limit as to the amount that can be 
borrowed. However, the majority of the landowners were not themselves limited 
in terms of available capital. Only a few borrowed from the banks to obtain 
funds to loan to the tenant. 

The supply of credit available for operating expenses appears to be 
extremely elastic in the situations studied, as evidenced by the changes that 
occurred between 1965 and 1969. Credit has been increased substantially in all 
of the major pre-harvest operations. 

Purchasing a pump is normally the decision of the landowner who continues 
to own the pump. However, the landowner seldom extends credit to the tenant 
for other farm investments such as tractor or carabao. 
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TABLE 10. How 30 tenants and landowners Indicate they would spend 
additional available funds for the farm.* 




Amount Available 


For 

Tenant 

For 

Landowner 

P500 

P5.000 

P500 

P5.000 

Operating expenses 





Fertilizer 

8 

- 

4 

6 

Insecticide 

5 

\ 

1 

2 

Weedicide 

2 

' \ ' 

1 

2 

Others 

,1 

1 

2 

1 

Farm implements 





W ouuer 

7 

- 

- 

- 

Sprayer 

— 

(i. 

- 


Farm power 

," • '*’ '* 

\ 

/f*-* 

•• 


Tractor 

3 

21 

- 

3 

Carabao 

2 

1 

- 

\ 

Irrigation pump 

.1 

1 

2 

10 

Land 

< 

2 

- 

- 

Savings 

1 

3 

- 

- 

Home consumption 

5 

2 

- 

1 

Others 

1 

4 

- 

1 


♦ Source: Tenant and landowner's survey. 





